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"    9,  line  3rd  from  boUom,for  «  Erl  River,"  read  "  Eel  River.'* 
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The  work  of  the  Geological  Corp.s  during  the  season  of  1880  embraced 
explorations  and  surveys  in  : — 

1.  The  North-West  TeiTitories;  Soui'is  River  Coal  Fields.      Dietrictp 

cxamiucd. 

2.  Manitoba.  (Hudson's  Bay  Basin.) 

3.  Quebec  ;  on  both  sides  of  the  St.  Lawrence. 

4.  New  Brunswick. 

5.  Nova  Scotia. 

6.  The  Magdalen  Islands. 

No  field  work  was  done  during  the  season  of  1880  in  British  Columbia,  Britinh 
Dr.  G.  M.  Dawson  being  occupied  in  the  early  part  of  the  j'car  in 
working  up  the  results  of  his  Peace  River  Expedition  of  1879,  and  during 
the  Dii'ector's  absence  in  the  North-West  in  May,  June  and  July,  in 
attending  to  correspondence,  and  to  the  printing  of  the  Annual 
Report.  In  August  he  received  leave  of  absence  to  attend  the 
meeting  of  the  British  Association  and  to  visit  the  Continent. 
Beturning  early  in  November,  ho  has  since  been  occupied  with 
the  printing  of  his  report  on  the  Peace  River  explorations,  and 
the  prepai'ation  of  the  map  to  accompany  it.  This  map  embraces 
all  the  available  information  regarding  a  region  about  130,000  square 
mile8  in  extent,  from  the  Pacific  Ocean  to  the  112th  meridian,  and 
from  the  54th  to  the  57th  degree  of  north  latitude.  Considerable  time 
has  also  been  devoted  to  arranging  specimens  fmm  British  Columbia 
previous  to  packing  them  for  removal  to  Ottawa. 
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The  North; 
West      ,    • 
Territoriek, 


Souris  River 
borings. 


.'^6  re]x>rt  and  map  above  referred  to  form  a  part  of  the  present 
/vtilume,  and  will  be  found  to  embody  the  best  and  most  reliable 
.  *•,  jtpformation  regarding  this  vast  and  interesting  region. 

In  March,  1880,  it  was  decided  to  make  an  investigation  by  boring 
to  obtain  more  precise  information  respecting  the  Tertiary  lignite-coal 
seams  of  the  Souris  Eiyer,  more  especially  as  regaixls  their  eastern 
extension  from  the  known  outcrops  in  the  vicinity  of  Eoche  Perc^e. 
With  this  object  in  view,  a  contract  was  entered  into  with  Messi^s. 
McGai'vey  &  High  man,  of  Petroliu,  Ontario,  to  make  two  or  more 
borings  in  the  valley  of  the  Souris  River,  the  aggregate  depth  not  to 
exceed  800  feet,  for  the  sum  of  six  thousand  dollars;  the  sites,  not  more 
than  25  miles  apart,  to  be  selected  after  a  careful  examination  of  the 
ground.  This  examination  w^as  undertaken  by  the  writer,  and  occupied 
him  from  the  13th  May  to  the  30th  August.  Expenses,  $1,204.30. 
The  boring  commenced  about  seven  miles  cast  of  the  Roche  Perc^e 
on  the  12th  July,  and  finished  on  Turtle  Mountain  on  the  6th  October, 
1880.  The  details  of  this  work  are  given  in  the  accompanying  report  (A), 
and  also  as  closely  pertaining  to  it,  the  report  of  Dr.  G.  M.  Dawson  on 
his  examination  of  the  same  district  in  connection  with  the  International 
Boundary  Survey.  This  wjis  first  published  in  1874.  *  The  volume 
referred  to  is  now  out  of  print.  It  has,  therefore,  been  considered 
desirable  to  reprint  here  that  portion  of  it  which  relates  more  especially 
to  the  distribution  and  value  of  the  Tertiary  lignite  coal  beds  of  this 
region ;  and  for  this  purpose  it  has  been  revised  and  partly  re-written 
by  Dr.  Dawson.     Vide  Appendix  I. 

Dr.  Robert  Bell,  with  Mr.  Cochrane  as  assistant,  and  Messrs.  Molson 
and  Langford,  volunteers,  loft  Montreal  early  in  June,  with  instructions 
Hudson's  Bay  to  Continue  his  explorations  of  previous  seasons  in  the  lludson's  Bay 
basin,  and  if  practicable  to  return  to  Canada  by  proceeding  m  the 
Hudson's  Bay  Company's  ship  from  Churchill  or  York  Factory  to  London, 
with  a  view  of  making  obsei'vations  on  the  navigation  of  the  Hudson's 
Bay  and  Straits.  This,  through  the  kind  assistance  and  facilities 
afforded  by  the  officers  of  the  Company,  Dr.  Bell  has  accomplished. 
The  passage,  owing  to  calms  in  the  straits,  and  head  winds  on  the 
Atlantic,  occupied  from  the  10th  September  to  the  17th  November,  or 
nearly  three  times  the  average  duration.  The  three  weeks  during  which 
the  vessel  was  passing  through  the  straits  afforded  good  opportunities 
for  observing  both  shores  in  many  places,  as  well  as  the  islands.  Dr. 
Bell  returned  to  Montreal  on  the  14th  February,  1881,  and  his  report 
now  presented  contains  full  particulai*s  of  the  season's  explorations, 
which  cost  $1,945.35.     This  report  and  the  annexed  weather  statistics 
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will  bo  found  especially  interesting  in  connection  with  the  navigation 
of  Hudson's  Bay  and  the  oft  stated  impossibility*  of  constructing  a  rail- 
way to  Forts  Churchill  or  York  from  Manitoba. 

In  the  Province  of  Quebec,  on  the  north  side  of  the  St.  Lawrence,  Quebec, 
explorations  were  continued  by  Mr.  Yennor  in  the  counties  of  Argen- Mrf  vennor!  " 
teuil,  Terrebonne,  Montcalm  and  JoUiette,  embracing  about  9U0  square 
miles.  A  number  of  details  of  interest  and  importance  in  connection 
with  the  distribution  of  the  bands  of  crystalline  limestone  and  the  labra- 
lorite  rocks  were  ascertained  ;  and  in  association  with  the  latter 
promising  deposits  of  ii'on  ore  were  discovered  at  a  number  of  new 
points,  at  one  of  which,  near  St.  Jerome  village,  a  considerable  amount 
of  work  has  since  been  done  by  a  United  States  company  with  a  view  to 
its  development.  Mr.  Vennor's  exploration  occupied  from  the  2nd  June 
to  27th  November  ;  expenses,  $909.43. 

In  anticipation  of  a  final  report  promised  by  Mr.  Vennor,  giving  the 
detailed  results  of  his  two  seasons'  work  in  this  region,  the  following 
statement  of  the  general  conclusions  he  has  arrived  at  may  be  given  : 

"  In  these  exploi'ations,  perhaps,  the  most  important  results  arrived 
at  were  in  connection  with  the  bands  of  crystalline  limestone  on  the 
western  side  of  the  labradorite  area,  and  the  junction  of  these  with  the 
gi*eat  mass  of  anorthosite  rocks  already  mapped  and  described  by 
Logan  f  These  limestones,  as  a  whole,  appear  to  be  perfectly  conibrm- 
able  with  the  stratified  anorthosites,  but  are  occasionally  interfered  with 
and  disturbed  by  intrusions  (?)  of  the  more  massive  and  granitoid  variety 
of  labradorite.     This  last  rock — in  which  there  are  no  indications  of  Position  and 

._      ^.  .  .Ill  .         ,  1  .  ^character  of  the 

Btratincation — occupies  a  very  considerable   ai*ea  in  the  townships  of  Labraaorite 
Abercrombie,  Howard,  Morin,  Wexford,  Wolf,  Bcresford  and  Doncaster. 
Its  exact  outline  is  not  easily  ascertained,  but  I  have  laid  down  a  pro- 
visional line  that  will  indicate  sufficiently  closely  the  area  occupied  by 
it — some  250  to  300  square  miles. 

The  anorthosite  (stratified)  formation  appeal's  to  come  in  beneath 
the  first  or  lowest  band  of  limestone  (Trembling  Lake  band)  and  a  very 
considerable  part  of  "  Trembling  Mountain  "  is  composed  of  gneiss  of 
this  character. 

The  St  Jerome  band  of  limestone  was  discovered  at  a  number  of 
additional  localities  to  the  north-westward  of  ihc  village,  and  was  ti*aced 
to  a  connection  with  that  of  St.  Godfrey  and  St.  Sauveur,  and  this  last 
through  Howard  to  a  junction  with  the  *  Trembling  Lake  *  band  in 
De  Salaberry.  Between  this  lowest  or  *  Trembling  Lake  *  band  and 
the  second,  or  '  Green  Lake '  band  of  Logan  there  are   also  occasional 

•  Statement  of  the  Deputy  (lovemor  of  the  Hudson's  Bay  ComiMiny,  unnuul  meeting  in 
London,  1879. 
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recurrences  of  the  gi*anitoid  labradorite,  and  many  of  thcHe  exposures 
have  the  pjeneral  appearance  of  eruptive  rocks.  One  of  these  masses 
has  been  indicated  by  Logan  as  occurring  on  the  north-west  corner  of 
De  Salaberry;  and  was  here  supposed  to  cover  (unconformably)  and 
conceal  the  further  run  of  the  limestone,  but  we  succeeded  in  tracing 
this  latter  continuously  around  the  western  side  of  the  former  to  a 
connection  with  the  *  Lake  Sam '  band."  * 

If  the  foregoing  determinations  by  Mr.  Vennor,  which  are  given  in 
his  own  woixis,  are  correct,  they  seem  very  conclusively  to  prove  what 
I  have  already  stated  to  be  my  opinion,  viz  :  that  the  labradorite  or 
Norian  rocks  of  Hunt  do  not  constitute  an  unconformable  upper  Lauren- 
tian  formation,  but  occur  in  part  as  unstratified  intrusive  masses,  and 
in  part  as  interstratifications  with  the  orthoclase  gneisses,  quartzites 
and  limestones  of  the  Laurentian  system,  as  developed  in  the  Grenville 
region,  and  mapped  by  Sir  W.  Logan. 
Explorations  of  To  the  east  of  the  region  examined  by  Mj*.  Vennor,  a  large  area, 
andMcConneU.  1,600  to  1,700  squaro  miles,  was  examined  by  Mr.  Ord  and  Mr.  McCon- 
neli,  in  the  counties  of  Berthier,  Maskinonge  and  St.  Maiu'ice,  and  350 
miles  of  I'oad,  not  shown  on  any  existing  plan,  were  measured  by  pacing. 
TheMatawin  River  was  examined  in  canoe  from  the  township  of  Brassard 
to  the  St.  Maurice,  also  its  tributaries  trom  the  north  and  northeast : 
rivera  du  Miliieu,  au  Lac  Claire  and  a  la  Chienne,  as  well  as  some  of 
the  lakes  forming  the  head  watei's  of  Rivicire  du  Loup.  The  greater 
portion  of  this  area  is  occupied  by  almost  flat-lying  Laurentian  gneiss, 
forming  the  summit  of  an  anticlinal  axis.  One  band  of  limestone,  sup- 
posed to  represent  the  lowest  on  the  west  side  of  the  anticlinal,  was 
found  on  the  St.  Maurice  with  an  easterly  dip,  and  it  seems  probable 
that  the  higher  bands  which  occur  to  the  west  of  the  great  area  of 
massive  labradorite  in  the  townships  of  Howaixi,  Morin,  Abercrombie, 
etc.,  may  yet  be  discovered  east  of  the  St.  Maurice  River,  together  with 
some  of  the  valuable  mineral  deposits  with  which  they  are  usually 
associated.  The  exploitations  of  Messrs.  Onl  and  McConnell  occupied 
from  the  6th  June  to  the  26th  September ;  expenses,  $728.35. 

Describing  the  region  of  country  between  the  Assomption  River  and 
the  St.  Maurice,  Mr.  McConnell  says:  "Among  the  more  important 
varieties  of  rock  observed  in  this  region  may  be  mentioned  gneisses, 
oixiinaiy  grey,  garnetiferous,  hornblendic,  etc.,  massive  red  syenite, 
bedded  and  massive  norites,  pyroxenites,  and  a  few  more  or  less  impure 
bands  of  crystalline  limestone. 

The  syenite  spreads  over  an  area  of  about  100  square  miles,  extending 
from  St.  Norbert  to  Lac  Pin  Rouge,  a  distance  of  about  twent^'-tive 


•  See  Lo^ran*?  map.  Atlas  Geol.  of  Canada,  1863. 
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miles.  Everywhere  it  maintains  a  distinctly  massive  character,  iiiid 
shows  no  traces  of  stratification,  though  in  texture  it  is  far  fi'om  uniform, 
being  both  fine  and  coarse  grained,  and  in  one  or  two  instances  the 
crystals  were  flattened  in  such  a  manner  as  to  give  the  rock  an  almost 
shaly  or  schistose  structure.  In  one  place  only  was  actual  contact 
observed  between  the  syenite  and  the  surrounding  gneisses;  there  the 
bedded  rock  dipping  at  an  angle  of  about  70°  a[)peared  to  strike  against 
the  syenite  at  an  angle  of  20°  and  to  be  cut  oit*  by  it. 

Sorites — Several  small  bands  of  the  bedded  variety  of  this  i-ock  occur 
between  St.  Jean  de  Matha  and  Lake  Maskinonge,  all  alternating  with, 
and  conformable  to  the  gneisses  of  the  region." 

On  the  south  side  of  the  St.  Lawrence  Mr.  Webster  has  made  ^xplo- ^{j^^*^*^™ 
rations  over  a  largo  area,  about  3,000  square  miles,  extending  from  Kxpiora^ons  of 
Lake  Meraphremagog  northwanl  and  north-eastward  along  the  New 
Hampshire  and  Maine  boundaries.  The  whole  of  this  region  is  auri- 
feroas,  and  no  examination  had  hitherto  been  made  of  a  large  part  of  it. 
It  seemed  very  desirable  to  ascertain  more  definitely  the  probable 
economic  value  of  these  auriferous  deposits,  also  to  determine  the  extent 
of  the  granitic  areas,  their  relation  to  the  adjacent  strata,  and  the 
inHaence  of  the  granitic  intrusions  on  the  aurifei'ous  character  of  the 
snrrrounding  formations,  which  correspond  in  all  respects  with  those 
of  some  of  the  richest  of  the  Australian  gold  fields.  * 

Another  season's  work  iti  this  region  will  be  required  before  the 
distribution  of  the  formations  can  be  correctly  laid  down.  The  greater 
part  of  the  area  is  occupied  by  strata  of  Silurian  age,  interrupted, 
however,  by  others  which  are  apparently  repetitions  of  the  crystaline 
schists  of  the  great  Sutton  Mountain  anticlinal  to  the  north-west,  and 
probably  of  lower  Cambrian  or  upper  Huron  ian  age. 

The  granites  are  for  the  most  part  pretty  uniform  mixtures  of  white 

orthoclase,  quartz  and  black  mica,  forming  a  good  and  durable  building 

material.     Their  general  characters   have   already  been  described  by 

Sir  W,  Logan.*     There  is  no  doubt  they  are  of  later  origin    than  the 

Silurian   rocks  which  surround  them,   and  which  are  everywhere,  on 

approaching  the  granite,  considerably  altered  ;  chiastolite,  andalusite, 

garnet^  mica  and  other  minerals  appearing  in  the  slates,  which  are  also 

occasionally  changed  to  quartzose  or  felspathic  mica  schists,  and  the 

associated  fossiliferous  limestone  to  crystalline  and  micaceous  dolomites 

wiUi  the   fossils  still  perfectly  distinct.     It  has  been  customary  and 

Orthodox  to  regard  these  granites  as  "  intrusive,"  and  they  are  so  desig- intruRive 

Baiod  by  Sir  W.  Logan.     I  hold  that  there  is  absolutely   no  proof  of^"'*^'" 

their  being  so,  either  in  the  Eastern  Townships,  in  Nova  Scotia,  or  in 
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Australia,  and  that  all  the  phenomena  connected  with  them  may  bo 
more  readily  explained  and  understood  if  we  rogai*d  them  as  completely 
metamorphosed  portions  of  the  strata  which  now  surround  them  ;  while 
the  mere  displacement  of  strata  involved  in  the  intrusive  theory  appeal's, 
in  view  of  the  enormous  areas  now  occupied  by  the  granite,  wholly 
inexplicable,  as  does  also  the  manner  in  which  the  surrounding  strata 
often  dip  down  against  and  on  to  the  granite,  and  show  no  signs  of  having 
been  deflected  or  otherwise  aflected  as  regai*ds  strike  and  dip  by  the 
supposed  intrusion. 

There  is,  however,  often  seen  along  the  contact  lines  of  the  granite 
and  the  slates  a  considerable  breaking  up  and  cnishingof  the  latter,  and 
this  has  been  held  to  indicate,  and  bo  the  result  of  the  intrusion  of  the 
granite.  It  appears  to  me  to  be  mainly  due  to  the  unequal  resistance 
that  the  two  rock  masses  have  offered  to  the  disturbing  forces  of 
upheaval,  depression  and  consequent  pressure  which  have  repeatedly 
affected  them  long  after  the  formation  of  the  granite.  The  effect  thus 
produced  is  analogous  to  that  which  occurs  where  the  forces  pi-oducing 
slaty  cleavage  encounter  interstratified  hai*d  layers  of  sandstone,  when 
the  elsewhere  perfectly  regular  and  parallel  cleavage  planes  are  immedi- 
ately cmshed,  crumpled  and  deflected. 

In  regions  where  the  granite  or  other  hard,  crystalline  rock  is  older 
than  the  adjacent  or  alternating  sotler  strata,  perfectly  similar  contact 
lines  may  be  seen,  but  unaccompanied  by  any  change  in  the  mineral- 
ogical  character  of  the  adjacent  strata,  such  as  occui's  when  the  crystalline 
rock  is  the  youngest;  and  therefore  this  phenomenon  cannot  be  taken 
as  conclusive  evidence  of  the  intrusive  origin  of  granite  or  other  crys- 
talline rock. 
New  The  work  in  New  Brunswick  was  continued  in  the  north-east  in  the 

ExpioratioM  of  couutics  of  Northumberland,  Gloucester  and  Restigouche  by  Mr.  Ells, 
and  Broad.  and  south  of  the  river  St.  John  in  the  counties  of  York  and  Carleton 
by  Mr.  Broad,  who  also  connected  his  work  with  that  of  Mr.  Ells  by  a 
sui'vey  of  the  i-oad,  about  100  miles,  from  Fredoricton  to  Newcastle. 
Altogether  more  than  400  miles  of  roads  were  surveyed  during  the 
season  by  odometer  and  chain  ;  about  950  miles  of  the  courses  of  the 
south-west  Miramichi,  the  Nipisiguit,  the  Upsalquitch  and  the  Resti- 
gouche Rivera  and  their  tributaries,  by  canoe  ;  and  numerous  traverses 
made  through  the  woods  to  examine  and  define  the  limits  of  the  several 
geological  formations.  Mr.  Ells'  explorations  occupied  from  the  3rd 
May  to  the  26th  November ;  expenses,  $926.'74.  Mr.  Broad's  explora- 
tion occupied  from  the  3rd  May  to  the  25th  November;  expenses, 
$517.94. 

Mr.  Ells'  detailed  report  is   submittal  with  this,  see  pjiges  I).    1  to 
47,  but   it  is  considered   desirable  to  defer   the  publication  of    Mr. 
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Broad's  report  till  the  topographical  sui'vey  of  the  i"egion  is  further 
advanced. 

In  Nova  Scotia,  Cape  Breton  Island,  the  work  of  the  survey  under  s^J[^by^^^* 
Mr.  H,  Fletcher  comprised  fui'ther  explorations  and  measurements  in  ^^'  Fletcher. 
the  Bichmond  and  Port  Hood  coal  fields ;  also  surveys  of  I'oads  and 
bix)oks  between  Whycocomagh  and  Maboii  Biver,  and  between  Cheti- 
camp  and  St.  Ann's  Harbor.  The  coui-ses  of  the  Margaree,  Middle  and 
St.  Ann's  Bivers  were  also  surveyed.  The  gold  mines  of  Middle  Biver 
occur  in  a  series  of  schistose  rocks,  which  extends  far  to  the  northward, 
and  is  probably  the  source  of  the  gold  pi'cviously  discovered  by  Mr. 
Campbell  in  the  sands  of  the  Cheticamp  Biver,  Jumping  Brook,  and 
other  streams.  The  formation  should  therefore  be  cai*efully  examined 
and  its  limits  accurately  defined  and  of  even  greater  importance  is  the 
accurate  determination  of  the  lines  of  contact  of  the  Carboniferous  and 
the  pre-Cambriau  formations,  as  along  these  lines  all  the  valuable 
deposits  of  iron  and  manganese  ores  occur,  such  as  those  recentl}* 
discovered  at  Fork's  Lake,  on  the  flank  of  the  Coxheath  hills,  and  at 
the  head  of  Loch  Lomond.  The  season's  explorations  in  Cape  Breton 
occupied  from  the  4th  May  to  the  25th  December;  expenses,  $1,259.31. 
For  detailed  report  of  these  investigations  see  pages  F.  1  to  125. 

The  examination  of  the  fossil  plants  of  the  Carboniferous  rocks  of  Pa'»ontoio8icai 

work. 

Canada,  in  the  collection  of  the  8Ui*vey,  commenced  in  1879,  has  been 
completed.     The  species  not  hitherto  determined  have  been  identified 
by  Principal  Dawson.     The  whole  series   is  now  properly  named  and 
labelled. 
The  following  collections  have  been  examined  during  the  yeai* : 

1.  A  small  series  of  fluviatile  mollusca  from  the  Lignite  Tertiaiy,  or 
"Fort  Union  Group'  of  the  Souris  Biv.er,  Manitoba,  collected  by  the 
Director. 

2.  About  90  specimens  of  fossils,  or  fragments  of  fossils,  from  the 
Palfl^zoic  and  presumably  Devonian  rocks  of  the  Pine,  Battle,  Burnt 
and  Elk  Bivers,  B.  C,  collected  by  Dr.  G.  M.  Dawson,  in  1879. 

3.  Bather  more  than  100  specimens  of  Cretaceous  fossils  from  the 
Burnt,  Battle,  Pine  and  Smoky  Bivers,  and  Coal  Brook,  B.  C,  also 
collected  by  Dr.  G.  M.  Dawson,  in  1879.  Notes  on  the  two  last  men- 
tioned collections  have  been  prepared  and  published  in  Dr.  G.  M. 
Dawson's  report  in  this  volume. 

4.  79  specimens  of  Lower  Silurian  and  Devonian  fossils  from  the 
Bed  Biver,  Manitoba,  and  the  valleys  of  the  Nelson  and  Churchill 
Rivers,  collected  by  Dr.  B.  Bell,  in  1879.  A  report  on  these  fossils  has 
been  prepared  by  Mr.  Whiteaves,  and  published  as  a  supplement  to  Dr. 
Bell's  account  of  his  explorations  on  the  Churchill  and  Nelson  Bivers. 

5.  50  specimens  of  fossil  lishos,  from  the  Devonian  I'ocks  of  Scaumenac 
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Bay,  Eestigouche  River,  Bale  des  Chaleura,  collected  by  Me88i*8  E.  W. 
Ells  and  T.  C.  Weston,  in  1880.  A  paper  describing  the  species  in 
these  two  collections  has  been  published  in  the  August  number  of  the 
**  American  Journal  of  Science  "  for  1880. 

During  the  months  of  July,  August  and  part  of  September,  Mr.  A. 
H.  Foixi  was  engaged  in  an  examination  of  the  fish-bearing  beds  of 
Scaumenac  Bay,  P.  Q.  From  this  locality  he  has  collected  282  speci- 
mens of  fossil  fishes,  most  of  them  of  groat  interest,  although  the 
actual  number  of  species  is  not  very  large.  This  collection  has  been 
subjected  to  a  preliminary  examination,  and  some  notes  on  the  specimens 
have  been  read  at  a  meeting  of  the  Natural  History  Society  of  Montreal, 
held  on  the  25th  of  October,  1880. 

One  hundred  and  fifty-tive  fossils  from  the  Clinton  and  Niagara 
fonnations  (Siluinan),  of  Hamilton,  Ontario,  have  been  presented  by 
Colonel  Grant  during  the  year. 

Since  the  commencement  of  October,  1880,  a  considei*able  portion  of 
the  time  of  Messrs.  Whiteavcs  and  Foixi  biis  been  occupied  in  labelling 
specimens,  and  in  supervising  the  packing  of  fossils,  and  other  prepara- 
tions for  the  removal  to  Ottawa. 
WorkofMessrs.  The  work  of  Messrs.  Weston  and  Willimot,  in  the  Museum,  has 
Wifumotf  consisted  largely  in  preparations  for  removal,  including  the  packing 
and  cataloguing  the  contents  of  upwards  of  900  boxes  and  barrels,  326 
of  which  were  remov^cd  to  Ottawa  before  the  close  of  navigation  in 
November,  1880. 

The  work  in  the  laboratory  of  the  Survey  has  included  : — 

1.  Analyses  of  lignite  or  brown  coal,  from  the  N.  W.  Territory  and 
British  Columbia. 

2.  Analyses  of  iix)n,  copper  and  manganese  ores. 

3.  Analyses  of  graphitic  rock. 

4.  Gold  and  silver  assays. 

5.  Miscellaneous  examinations,  embracing  the  qualitative  examination 
of  a  mineral  water,  the  estimation  of  nickel  and  cobalt  in  pyrhotite  from 
various  localities,  &c.,  &c. 

In  addition  to  the  foregoing  work  many  other  miscellaneous  exam- 
inations have  been  made  of  mineral  specimens  either  sent  to  or  left  at 
the  Museum  for  that  purpose.  A  very  appreciable  amount  of  time  has 
been  devoted  to  visitors  having  minerals  for  identification,  or  desirous 
of  acquiring  information  in  regard  to  tlie  economic  importance  of  othei's. 
The  details  of  the  work  are  given  in  Mr.  Hoffmann's  report.  See 
pages  H.  1  to  21. 

Twenty  volumes  have  been  added  to  the  library  by  purchase,  and 
152  books,  pamphlets  and  maps  have  been  presented  during  the  year, 
in  return  for  the  publications  of  the  survey ;  745  copies  of  which  have 
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been  distributed  from  the  office  of  the  Survey  in  Montreal,  in  addition 
to  those  distributed  by  the  Interior  Department  from  Ottawa. 

1,183  names  were  registered  in  the  visitors*  book  during  the  7®**%  Muleu^m!**  *^* 
being  447  fewer  than  during  the  corresponding  period  in  1879.     This 
falling  olf  is  probably  duo  to  the  very  general  impression  which  has 
prevailed  for  some  time,  that  the  Museum  was  already  removed  to 
Ottawa. 

The  staff  of  the  Survey  as  now  classified  under  the  Civil  Service  Act, 
consists  of: — 

1  Chief  Officer, 

4  Fii*8t  Class, 

8  Senior  Second  Class, 

5  Junior  Second  Class, 

2  Thii-d  Class. 

Mr.  James  Bichardson  and  Mr.  Eobert  Barlow  have  retired  under  the 
superannuation  provisions  of  the  Civil  Service  Act. 

The  Annual  Report  for  1878-79  was  issued  early  in  1880,  in  a  volume  Annual 
of  375  pages,  8vo.,  with  29  illustrations  and  eight  geological  and  topo- 
graphical maps.     It  is,  as  usual,  published  in  English  and  French.  The 
English  edition,  3,500  copies,   cost  $1.15  per  copy;  and  the  French 
edition,  500  copies,  cost  $3.90  per  copy. 

In  connection  with  the  foregoing  the  Director  desires  to  call 
attention  to  the  fact  that  while  the  cost  of  publishing  the 
results  of  the  labor  of  the  Geological  Corps,  and  likewise  the 
salaries  of  the  Staff  ai-e  annually  increasing,  no  corresponding 
increase  has  yet  been  made  in  the  annual  appropriation  for  the 
work,  which  has  continued  for  the  past  foui*  years  at  the  sum  of 
$50,000,  which,  to  caiTy  on  explorations  extending  from  the  Atlantic 
to  the  Pacific,  to  support  a  Museum,  Laboratory  and  Library,  and  to 
publish  the  results  of  the  work  accomplished,  in  two  languages,  is,  it  is 
submitted,  wholly  insufficient,  and  must  bo  accepted  as  an  excuse  for 
laany  of  the  imperfections  and  shortcomings  of  the  published  work. 

Montreal,  1st  May,  1881. 
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ON   BORINO   OPERATIONS  IN  THE 

SOURIS   RIVER   VALLEY. 

1880. 


Leaving  Mootreal  on   the  13th  of  May,  I  reached  Winnipeg  on  the 
I8th   at   12.30    a.m.     The    following    four    days  wore    employed   in 
procuring  the  necessary  outfit,  horses,  carts,  &c.,  and  engaging  men. 
Left  Winnipeg  at  noon  on  the  23rd  by^  steamer  for  West  Lynne,  arriving 
there  early  the  following  morning.     Here  wo  found  the  contractor, 
Messrs.  McGarvey  &  High  man,  and  their  party  encamped.     They  were 
endeavoring  to  engage  teams  to  transport   engine   and   boring  plant, 
&c.,  to  the  proposed  site  of  operations  near  Hocho  Perc^e,  in  the  Souris 
Kiver  valley.  I  left  West  Lynne  the  same  day,  and  proceecied  westward 
partly   by  the  old  Missouri,  and   partly  b}-  the  Boundary  Commission 
trail.     Bad  roads  and  high  water  in  the  creeks  and  rivers  caused  consid- 
erable delay,  especially  at  the  two  crossings  of  the  Souris  River,  where 
neither  boat  nor  raft  was  found,  nor  available  timber  to  construct  one. 
The  crossings  were,  however,  accomplished  without  accident,  and  on 
the  17th  of  June  we  reached  the  Riviere  des  Lacs,  229  miles  west  from 
the  Red  River.     This  curious  sheet  of  water  is  described  by  Dr.  G.  M. 
Dawson*  as  follows  : — 

"The  so-called  Riviere  des  LacSy  which  crosses  the  Line  at  the  227 Riviere dw 
mile  point,  seems  to  occupy  the  bed  of  a  former  stream.     This  sheet 
of  water  where  it  is  intoi-scctod  by  the  Line,  must  be  nearly  three- 
quarters  of  a  mile  wide,  and  is  not  fordablo.     It  occupies  the  bottom  of 


*  R«port  on  the  Geology  and  Reeouroes  of  the  Forty-ninth  Parallel,  1875, 
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a  valley,  and  is  over  fifty  feet  below  the  prairie  level.  Northward  it 
extends  about  four  miles,  becoming  gi'adually  narrower,  and  ending  in 
a  broad  coulee,  which  shallows  and  dies  away  in  a  strip  of  boulder- 
covered  ground,  which  stretches  northwestward  toward  the  Souris 
River  five  miles  distant,  and  is  somewhat  lower  than  the  general  surface 
of  the  plain.  Southward  it  is  said  to  extend  about  seventy  miles,  and 
finally  to  join  the  southern  bend  of  the  Souris  Eiver,  where  it  gives 
issue  to  a  small  running  stream." 

Fixing  sites  for  The  examination  for  fixing  the  sites  of  the  proposed  borings  com- 
menced  at  this  point.  The  afternoon  of  the  i7th  was  spent  examining 
the  banks  of  the  Eiviercdes  Lacs,  and  the  pix)minent  hill  which  rises  at 
its  upper  end.  This  Hill  is  unnamed  on  the  maps,  but  is  known  by  the 
traders  and  half-breeds  as  the  Hill  of  the  Muixicred  Scout.  Though  only 
about  100  feet  above  the  general  level  of  the  plain  it  is,  especially  from 
the  eastward,  a  conspicuous  object,  and  affords  from  its  summit  a  very 
extended  view  over  the  suri-ounding  country.  On  the  18th  an  exam- 
ination was  made  in  a  southerly  direction  from  Riviere  des  Lacs  to  the 
Souris  River,  and  for  several  miles  up  the  valley  of  the  latter,  including 
a  number  of  the  adjacent  dry  couldes.  Over  considerable  areas  the 
surface  presents  a  bed  of  closely-packed  ice-borne  boulders  of  Laurentian 
ix)cks,  and  fossiliferous  Silurian  white  or  cream  colored  limestone,  some 
of  the  latter  being  of  gigantic  size.  Three  of  these  boulders  gave  the 
following  dimensions :  6  x  13  x  14  feet ;  4  x  II  x  11  feet,  and  (5x5x3, 

lAFge  The  largest  would  contain  1092  cubic  feet  and  weigh  moi'e  than  85  tons. 

boulders.  These  all   lay  within  an  half  mile  radius.     There  wore  many  othei-s 

in  the  vicinity  presenting  flat  surfaces  of  nine  feet  by  six  feet,  the 
thickness  of  which  was  not  ascertained,  as  they  were  more  or  less 
imbedded  in  the  soil. 

The  dry  couldes,  which  are  one  of  the  most  remarkable  features 
of  this  part  of  the  Souris  River  valley,  nearly  all  have  courses 
more  or  less  parallel  with  that  of  the  main  valley,  and  appear  to 
be  the  ancient  flood  channels  of  the  Souris  when  its  main  channel 
was  at  a  much  higher  level.  The  intervening  ridges  must  then 
have  formed  long  boulder-covered  reefs  or  islands  in  a  broad  river. , 

Topographical  Thesc  peculiar  coulees  or  side  valleys  were  not  observed  on  the  right 

JSS5iYi?.  ^"^  ^^®  bank  of  the  river  west  of  St.  Peter's  spring,  or  on  the  left  bank  west 
of  Roche  Perc^e.  They  appear  to  be  limited  to  about  two  miles  on 
either  side,  and  to  extend  from  the  vicinity  of  Roche  Perc^e  eastwaixi  to 
where  the  river  makes  its  great  northern  bend.  In  some  instances  they 
open  into  the  main  valley,  gradually  rising  till  they  run  out  on  the  level 
of  the  plain  100  or  150  feet  above  the  river.  While  the  tops  and  sides 
of  the  intervening  ridges  are  a  mass  of  bouldei*8,  the  bottoms  of  the 
coulees  are  comparatively  free,  and  ai*e  often  occupied  by  water-holes 
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and  grassy  swamps,  in  which  ducks  and  other  wild  fowl  abound,  and 
along  the  margins  of  which  wheeled  vehicles  can  pass  from  the  river 
valley  to  the  plain. 

As  the  whole  of  the  country  traversed  on  this  occasion  has  been  fully 
described  by  Dr.  Dawson  in  the  volume  already  referred  to,  it  is  pro- 
posed to  confine  those  remarks  chiefly  to  a  brief  statement  of  the  work 
in  connection  with  the  boring  operations,  which,  unfortunately,  the 
limit  of  the  funds  available  prevented  from  being  carried  to  a  satisfactory 
oonclusion,  a  sufficient  depth  not  having  been  reached  to  decide  the 
question  for  which  the  work  was  undertaken  when  it  had  to  be 
suspended. 

No  outcrops  of  the  lignite  formation  could  be  found  in  the  country 
around  the  Riviere  des  Lacs,  nor  any  evidence  of  the  probable  thickness 
of  the  drift.  I  therefore  on  the  2l8t  June  proceeded  westward  24  miles 
and  camped  at  Roche  Perc^e  to  await  the  arrival  of  the  boring  party, 
of  whom  no  tidings  had  been  received  since  leaving  the  Pembina  River 
on  the  1st  of  June. 

On  the  following  morning,  22nd  June,  one  of  the  contractors  aiTived 
at  Roche  Perc^e,  and  reported  that  the  teamsters  had  refused  to  bring 
the  engine,  &c.  beyond  the  second  crossing  of  the  Souris,  and  had  left 
them  to  return  east.  This  obliged  the  contractor  to  bring  the  boring 
plant  on  by  instalments,  with  their  own  four  horses  and  two  wagons. 
In  the  meantime  the  men  were  employed  getting  out  the  timber Prepa'MJo"" 
requii*ed  for  derrick,  engine-bed,  &c.,  much  hunting  up  and  down  the  river 
being  required  before  suitable  trees  could  be  found.  The  next  few  days 
till  the  30th  June  we  remained  encamped  at  Roche  Perc^e,  the  time  being 
occupied  in  making  a  careful  examination  of  the  valle^^s  of  the  Souris 
River  and  of  Short  Creek,  also  of  the  adjacent  country  southward  to  the 
International  Boundary.  The  site  for  the  first  bore  was  fixed,  photo- 
graphs taken,  and  a  section  measured  from  the  left  bank  of  the  Souris 
south  to  where  the  east  bank  of  Short  Creek  intersects  the  Line,  a 
distance  of  about  four  and  a  half  miles.  On  the  30th  June  we  moved 
camp  six  miles  down  the  river,  close  to  the  site  selected  for  the  first  bore 
hole.  The  next  nine  days  were  occupied  in  further  examinations  of 
the  small  valleys  on  either  side  of  the  river,  searching  for  outcrops  of 
the  lignite,  in  making  a  plan  of  the  neighborhood  of  the  bore,  and  in 
collecting  fossils. 

It  now  became  necessary  to  consider  the  best  site  for  the  second  boring. 
Immediately  opposite  this  camp  the  sandstone  with  associated  lignites 
appeared  to  pass  beneath  the  plain.  These  being  the  most  easterly  visible 
outcrops  in  the  Souris  Valley,  it  was  hoped  the  same  strata  might  be 
again  found  cropping  out  in  the  valley  of  Moose  Mountain  Creek,  where 
it  meets  the  apex  of  the  great  northern  bend  of  the  Souris,  some  twenty 
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miles  distant  to  the  Dortheast,  and  thus  demonstrate  the  extension  of 
the  lignite-bearing  formation  in  this  direction.  On  the  10th  of  July  I 
pi*ocoeded  across  the  plain  to  Moose  Mountain  Creek,  and  struck  it  at 
about  one  and  a  half  miles  above  its  confluence  with  the  Souris.  It  lies 
hei*e  about  130  feet  below  the  level  of  the  plain,  and  has  a  shallow,  stony 
bed  with  deep  pools  one  quarter  to  half  a  mile  in  length,  connected  by 
rapids.  Some  of  the  hills  have  a  very  steep  slope  to  the  creek,  but  show 
nothii  g  but  gravel  and  brown  silt  and  clay  mixed  with  boulders.  Up  some 
of  the  side  gullies,  which  are  also  steep  and  narrow,  rising  rapidly  to  the 
plain,  there  are  patches  of  willow  and  brush  indicating  moisture,  which 
may  be  at  the  bottom  of  the  drift,  or  only  at  the  outcrop  of  impermeable 
beds  of  clay  associated  with  it.  Surface  evidence  by  which  the  choice 
of  a  site  for  the  boring  could  be  determined  being  wanting,  it  was 
decided  to  fix  it  on  the  plain  at  a  point  about  two  miles  west  of  the 
confluence  of  the  creek  and  river. 

Beturning  to  the  site  of  No.  1  bore  on  the  12th,  we  found  the  work 
had  commenced  that  afternoon.  The  details  of  the  boring  are  given 
on  pages  8  to  11,  A. 

The  examination  made  extended  south  to  the  Line,  and  west  to  the 
W«x)d  End  depot,  and  embraced  all  the  principal  northern  side  gullies. 
These  are  for  the  most  part  short,  running  steeply  up  to  the  plain, 
which  stretches  northward  as  an  almost  unbroken  treeless  expanse  for 
more  than  fifty  miles  towards  the  valley  of  the  Qu'Appelle  Kiver.  The 
greater  part  of  the  area  indicated,  west  of  No.  1  bore,  and  south  of  the 
Souris  River,  except  where  aflected  by  the  denudation  of  the  valleys, 
may  be  regarded  as  a  coal-field.  There  is  no  evidence  to  show  the 
extent  of  the  field  to  the  north  of  the  river.  It  is  probably  large,  but 
there  can  be  no  doubt  that  the  area  to  the  south  of  it  is  underlaid  by 
the  same  seams  that  are  well  exposed  in  the  bank  of  Short  Creek,  im- 
mediately above  its  confluence  with  the  Souris,  and  which  are  also 
seen  at  intervals  both  east  and  west  along  the  main  valley,  and 
in  many  of  the  smaller  gullies  that  descend  from  the  plain  on  either 
side. 

In  many  places  the  outcropping  edges  of  the  lignite  seams  are  either 
burnt,  and  now  only  indicated  by  lines  of  red  shale,  or  they  are 
concealed  by  land  slides,  making  it  exceedingly  difficult  to  connect 
such  outcrops  as  are  still  well  exposed.  Sufficient  of  these,  however, 
are  seen  to  prove  that  at  least  two  workable  seams  occur  over 
an  area  north  of  the  49th  Parallel,  in  the  Souris  Valley,  east  and  west 
of  Eoche  Percee,  which  may  be  safely  estimated  at  about  120  square 
miles. 

The  section  of  the  strata  exposed  at  the  junction  of  Short  Creek  and 
the  Souris  Biver  measures  145  feet  on  the  angle  of  the  cliff,  and  is  as 
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follows,  in  descending  sequence.     The  cliff  slopes  at  75°  to  80°,  and  is 
in  some  parts  vertical : — 

Feet  in. 

1.  Soil  and  superficial  drift 5 — 6  0 

2.  Sand  rock,  or  sandy  clay 10  0 

3.  Lignite 2  0 

4.  Clay  shales,  dark  drab  plastic 1  6 

6.  Lignite 5  0 

6.  Whitish  soft  sand  rock 50  0 

7.  Lignite 3  0 

8.  Soft  brown  sandstone 17  0 

9.  Ironstone,  nodular  and  lenticular 6to    7  0 

10.  Whitey  brown  sand  rock,  with  bands  and  concre- 
tions of  ironstone 49  6 


145       0 


The  bands  and  layers  of  ironstone  here  contain  fine  specimens  of  fossil 
leaves,  a  large  collection  of  which  was  made.  Principal  Dawson  has 
kindly  examined  these,  and  furnished  the  notes  appended.  The  speci- 
mens are  now  exhibited  in  the  Geological  Museum,  Ottawa. 

In  the  5  feet  seam,  a  level  78  feet  in  length  and  3  feet  wide,  has  been 
driven  by  W.  D.  Sutherland,  of  Winnipeg,  and  in  the  spring  of  1880 
several  tons  of  the  lignite  taken  out  were  floated  in  barges  down  the 
Souris  and  Assiniboine  Rivera  to  Winnipeg,  and  a  large  heap  still 
remained  on  the  bank  at  the  time  of  our  visit.  On  the  surface  it  had 
all  crumbled  by  the  action  of  the  weather,  but  on  digging  into  the 
heap  large  sized  solid  blocks  were  found. 

In  the  tunnel  the  lignite  appeared  to  bo  solid,  and  of  good  quality. 
The  upper  seam  is  only  between  15  and  20  feet  below  the  prairie  level, 
and  thus  slight  depressions  in  the  surface  would  suffice  to  have 
caused  its  removal. 

In  the  foregoing  section  Nos.  2  to  5  are  clearly  the  same  beds,  as  Nos.  Comparison  of 
8  to  11  in  Dr.  Dawson's  section  No.  7,  which  was  measured  by  him*  e sections. 
in  1873,  not  a  mile  distant,  on  the  opposite  side  of  Short  Creek  (See 
page  17  A,  Appendix  II.)  East  of  the  Sutherland  mine  section,  and 
extending  for  a  distance  of  about  seven  miles  along  the  valley  to  the 
site  of  No.  1  Bore,  there  are  numerous  sections  on  both  sides  of  the  river 
in  which  the  same  seams  of  lignite  are  exposed.  The  most  perfect  sec- 
tion occurs  on  the  south  side,  near  the  mouth  of  a  gully  which 
takes  its  rise  on  the  plain,  below  and  a  little  west  of  St.  Peter's 
spring,  and  is  probably  the  channel  by  which  its  watera  reach  the 
Souris  Eiver. 
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St.  Peter's  Gullt  Section. 

Feet  in. 

1 .  Soil  and  sandy  clay 10  6 

2.  LifffiiU   2ft.  6  in.— 3  0 

3.  Soft  drab  sand  rock •  •  •  • 9  0 

4.  Ironstone  band 0  8 

5.  Soft  drab  sand  rock 8  4 

e.  Lignite   0  8 

7.  Sandy  clay  shale 8  0 

8.  Ironstone  with  clay  shale 1  foot  to  1  6 

9.  Sandy  shale 8  4 

10.  Do.      with  carbonaceous  streaks 2  0 

1 1 .  Sandstone  and  concretionary  sand  rock 0  0 

with  ferruginous  bands  and  concretions  .....  9  0 

12.  Clay  shales  5  0 

13.  Carbonaceous  streak 0  6 

14.  Clay  shales,  sandy 6  0 

16.  Ironstone  and  shale 2  0 

16.  Lignite  (underlaid  by  stiff  clay  shale) 3  0 


76       6 


In  the  above  section  No.  16  is  probably  the  equivalent  of  No.  *J  in  the 
Sutherland  mine  section,  and  No.  2  represents  No.  6,  notwithstanding 
that  the  intervening  measurcR  differ  considerably  in  character,  and 
about  ten  feet  in  thickness. 

To  the  south,  a  few  yards  north  of  where  the  Boundary  Line  crosses 
the  east  branch  of  Short  Creek,  a  seam  is  exposed  in  the  bank  seven 
feet  thick,  with  a  shaly  parting  of  three  inches,  at  about  two  feet  from 
the  top.  It  is  not  more  than  fifteen  feet  beneath  the  surface  of  the 
plain,  and  the  drift  covering  is  thin.  Eight  or  ten  feet  below  the  seam 
is  the  water  level  of  the  creek.  On  the  north  side  of  the  river,  and  a 
little  above  the  St.  Peter's  gully  section,  a  very  interesting  exposure 
occui*s,  in  which  the  whole  cliff  has  slid  down  into  the  valley.  At  25 
feet  below  the  prairie  level,  which  is  here  about  140  feet  above  the  river, 
the  six  feet  seam  crops  out,  and  is  well  exposed,  resting  on  30  feet  of 
clay  shales  and  sand  rock,  underlaid  by  lignite  eighteen  inches  thick. 
Below  this  the  ground  is  broken,  and  the  measm^es  concealed  in  a  depres- 
sion. On  passing  across  this  and  over  the  rise  there  is  a  cliff  about  40  feet 
in  height,  rising  abruptly  from  the  river  flat,  in  which  both  seams 
are  again  exposed.  The  six  feet  seam  can  be  seen  here  for  nearly 
200  feet  in  length,  beyond  which  on  either  side  it  appears  to  have  been 
completely  burnt  away,  the  position  of  it  being  indicated  by  irregular 
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heaps  of  hardened  red  shale,  the  whole  surroundings  being  not  unlike 
those  of  an  old  brick  yard. 

A  section  across  this  gi-ound  from  the  prairie  level  to  the  river  is 
represented  in  the  figure  below : — 


Tlal 


V 


^ 


'^CMt^j'  ff'tti/r  Xfi^jr, 


MAilf  smndr^i  with  J^lsC^^Jt 

Jesuit  xh0/ts 
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The  lower  3  feet  seam  seen  on  the  opposite  side  of  the  river  in  the 
St.  Peter's  Gully  section  was  not  observed  here,  its  outcrop  being  pro- 
bably concealed  by  the  slides. 

It  raa}^  be  assumed  that  there  are  in  this  region,  above  the  level  of 
the  Souris  Eiver,  at  least  eight  feet  of  available  lignite  coal  over  an  area  (Quantity  of 
of  not  less  than  120  square  miles.     This  would  give  7,136,864  tons  to  square  mile. 
the  square  mile,  calculating  the  cubic  foot  at  only  64  lbs. 

From  the  vicinity  of  St.  Peter's  spring  eastward  there  appears  to  be 
a  gradual  fall  in  the  country  amounting  to  about  2\  or  3  feet  per  mile. 
The  strata  are  apparently  horizontal,  but  pmbably  have  a  slight  westerly 
dip  which,  together  with  the  fall  in  the  ground,  would  cause  them  to 
crop  out  rapidly  beneath  the  drift-covered  plain  to  the  east,  and  per- 
haps explains  their  not  being  found  in  t>ho  bore-holes  at  Moose  Mi.  and 
South  Antler  Creeks,  the  details  of  which  are  given  on  pages  8-9  A. 
The  same  cause  does  not,  however,  affect  the  Turtle  Mountain  bore-hole, 
as  the  country  there  again  rises  to  an  elevation,  on  the  Line,  six  miles 
to  the  south,  of  2,000  feet,  and  from  the  evidence  affoixJed  by  the  creek, 
which  runs  through  Sections  32,  33  and  34,  Township  2,  Kange  19,  West, 
it  seems  that,  though  no  lignite  was  struck  in  the  bore-hole  situated 
six  miles  to  the  south,  the  countiy  here  is  nevertheless  underlaid  hy 
the  sandstones,  clays,  and  ironstone  of  the  lignite  Tertiary  formation, 
and  therefore  an  available  seam  of  lignite  may  at  any  time  be  discovered. 

The  details  of  the  Turtle  Mountain  bore-hole  are  given  on  page 
10  A. 
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No.  1. 

SOURIS  RIVER  BORE. 

In  the  Vallky  of  the  Souris,  6J  Miles  below  Roche  PsRote. 

295  feet  deep;  1610  feet  above  sea  level. 

The  work  here  was  commenced  ou  the  8th  of  July,  by  sinking  a  pit 
about  ten  feet  deep,  showing  : — 

Soil 3  ft.  0  in. 

stiff  grey  clay,  like  clay  below  lignite 6   "   6  *' 

No.  1  bore-hole.  On  the  12th  of  July  the  boring  commenced,  and  reached  a  depth  of 
seventeen  feet,  all  in  stiff,  dark  clay.  At  eighteen  feet  the  rock,  a  soft, 
friable,  brown  sandstone  which  crops  out  at  the  river  immediately  below 
the  bore-hole,  and  about  77  yards  distant,  was  struck,  and  continued 
almost  without  change  to  154  feet,  where  it  rested  on  a  very  tenacious 
blue  clay.  At  68  feet  some  small  fragments  of  lignite  came  up  in  the  sand 
pump,  and  fi*om  48  to  73  feet  fragments  of  ironstone  and  lignite  in 
powder. 

On  the  15th  the  water  which  up  to  that  time  had  stood  in  the  hole 
at  about  five  and  a  half  feet  fi'om  the  surface,  suddenly  sank  to  within 
38  feet  from  the  bottom,  and  shortly  after  the  rods  dropped  one  foot. 
This  occurred  between  the  68th  and  73rd  foot.  On  the  22nd,  when  a 
depth  of  273  feet  had  been  i*eached  without  change,  through  119  feet  of 
clay,  a  seam  of  lignite  was  struck,  and  the  next  23  feet  gave  a  section 
as  under : — 

Lignite 6  ft.  1  in. 

Clay 1         0 

Soft  sandHtoiio 1         0 

Clay,  same  as  above  lignite 15         0 

making  a  total  depth  of  295  feet  from  the  surface,    or  about  575  feet 
below  the  plain  at  St.  Peter's  spring. 

No.  2. 

MOOSE    MOUNTAIN    CREEK    BORE. 

20 j  Miles  from  No.  1. 
155  feet  deep ;  1590  feet  above  sea  level. 

\o  *> bore-hole  ^^^^  ^**®  ^^  situated  on  the  level  of  the  plain,  about  128  feet  above 
the  river,  2^  miles  west  10®  south  from  the  confluence  of  Moose  Moun- 
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tain  Creek  and  the  Sonris  Eiver ;  and  20f  miles  distant  in  a  direct  line 
from  Bore  No.  1. 

Boring  was  commenced  here  on  the  7th  August,  with  a  ten-inch 
auger,  from  the  surface^  giving  the  following  section  : 

Feet      in. 

1 .  Black  loam 1         6 

2.  Yellow  brown  sandy  loam 3  0 

3.  Gravel 2  0 

4.  Stiflf  sandy  clay 8  6 

6.  Stiff  dark  blue   clay 5  0 

6.  Quicksand 9 

7.  Stlflf  dark  blue  clay 10  3 

8.  Gravel,  same  as  3,  but  coarser 9 

9.  Dark  blue  clay 23  3 

10.  Cemented  gravel,  passing  down  into  soft  gravel    2  0 

11.  LfOose  gravel,  mixed  with  some  dark  grey   clay    4  o 

12.  Clay  mixed  with  fine  gravel  and  boulders 70  <> 

13.  Dark  grey  clay Ifi  o 

155         0 

On  the  16th  August,  in  a  depth  of  18  feet,  five  houlders  were  passed, 
supposed  to  be  granite.  At  83  feet  a  small  sample  of  lignite  was  brought 
up,  apparently  a  drifted  fragment. 

From  the  foregoing  recoi-d,  and  from  a  careful  examination  of  the 
Kamples,  it  would  seem  that  the  lignite- bearing  Tertiary  formation 
was  not  reached  in  this  boring,  only  the  superficial  deposits  and  boulder 
drift  having  been  penetrated. 


No.  3. 

SOUTH  ANTLER  CREEK  BORE. 

37  Milks  prom  No.  2. 
1^5  feet  deep  ;   1595  feet  above  sea  level. 


This  boring  was  made  at  a  spot  700  yards  east  of  where  the  Boundary  x«.  3  bore-hole. 
Commission  trail  crosses  the  North  Antler  Creek.  The  elevation  here, 
according  to  the  Boundary  Survey,  is  al)out  1645  feet.  The  site  of  the 
bore  would  be  about  50  feet  below  this,  or  1595  feet,  nearly  the  same 
elevation  as  the  Moose  Mountain  Creek  bore.  This  bore,  like  No.  2, 
did  not  penetrate  the  drift,  which  consisted  of  sand,  clay  and  gravel, 
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with  some  boulders,  chiefly  made  up  of  the  white  or  cream  colored 
PalfiBozoic  limestone. 

The  bonng  commenced  here  on  the  Ist  of  September,  and  finished 
on  the  5th,  giving  the  following  section : — 

Feet     in. 
Dry  sand  and  gravel 3        0 

Yellow  sandy  clay 7  0 

Dark  bine  clay,  mixed  with  fine  gjavel 15  0 

Limestone  boulder 

Clay  and  gravel  mixed 2  0 

Boulder  drilled  through .* 2  0 

Qrey  clay  and  sandy  clay 39  0 

Sandy  clay  and  gravel 6  0 

Sand,  with  sandy  clay  and  gravel 9  0 

Fine  dry  sandy  clay  and  sand,  with   small  pieces 

of  white  limestone  (silt) 20  0 

Do.,  with  water  coming  in  slowly 19  0 

Do.,  with  clay,  passing  into  the  next 18  0 

Sand 15  0 

156         0 

The  absence  of  water  in  this  bore  till  a  depth  of  122  feet  was  reached  is 
singular.  When  the  work  ended  the  water  stood  at  95  feet  from  the 
surface.  Owing  to  the  constant  falling  in  of  the  sides  of  the  holes,  it  is 
impossible  from  the  samples  brought  up  to  give  a  very  accurate 
description  of  the  different  strata  bored  through. 


NO  4. 

TURTLE    MOUNTAIN   BORE. 
63    Miles  East    op  No.  3.     200  Feet  Deep. 

No.  4 bore-hole.  This  bore  was  made  in  the  south-east  corner  of  Section  6,  Township 
1,  Range  19,  West.  Commenced  on  the  20th  September,  and  finished 
on  the  6th  October. 

No  lignite  was  met  with,  and  as  in  the  case  of  the  other  bores,  and 

from  the  same  cause,  there  is  considerable  uncertainty  as  to  whether 

the  Tertiary  lignite-bearing  formation  was  reached. 

At  43  feet,  and  again  at  103  feet,  beds  of  well-rounded  gravel  were 

*  found,  but  from    about   160  to  200  feet,  nothing  but   dark  blue  or 

grey  clay  was  met  with,  which  cannot  be  distinguished  from  that 
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]ia8sed  through   both    above  and   below  the  lignite  seam  in  No.  1 
bore. 

The  elevation  of  the  country  at  this  point  is  nearly  the  same  as  at  St 
Peter's  spring,  viz.,  about  1,900  feet,  and  inasmuch  as  the  beds 
are,  as  already  stated,  nearly,  if  not  quite  horizontal,  it  was  con- 
sidered not  unlikely  that  they  might  be  found  here,  even  if  absent 
in  the  intervening  lower  country.  After  the  boring  had  com- 
menced it  was  found  that  sandstones  similar  to  those  associated 
with  the  lignite  seams  of  Boche  Perc^e  cropped  out  in  ledges 
for  a  considerable  distance  along  the  creek  which  traverses  the  north 
part  of  Sections  33  and  34,  Township  2,  Hange  19  West,  and  are  accom- 
panied by  ironstone  and  the  peculiar  red  (burnt)  shales,  indicative 
of  the  combustion  of  lignite  seams.  The  relative  level  of  this  locality 
and  the  No.  4  bore  hole  is  not  known  exactly.  It  is  presumably  consider^ 
ably  lower,  and  it  is  quite  probable  that  seams  of  lignite  occur  here, 
which  might  have  been  discovered  had  there  been  funds  available  to 
continue  the  boring  to  greater  depth. 


APPENDIX  I. 


ON   THE 

LIGNITE  TERTIARY  FORMATION 

From  the  Soubis  River  to  the  108th  Meridian, 

BY 

GEORGE  M.  DAWSON,  D.S.,  A.R.S.M.,  F.G.S. 


[Note. — ^The  inti-oductoiy  pages  of  the  subjoined  account  of  the  Terti- 
ary Lignite  Group  of  a  portion  of  the  North- West  Tenitory,  are  based 
on  an  article  on  "  The  Lignite  Formations  of  the  West,"  (Canadian  Natu- 
ralist j  Vol.  vii.,  No.  5).  The  descriptions  of  localities  and  analyses  of 
lignites  and  ironstones  is  reprinted,  with  little  alteration,  from  the 
"  Report  on  the  Geology  and  Resources  of  the  49th  Parallel,"  published 
in  connection  with  the  Boundaiy  Commission  Expedition.  The  name 
lAgnite  Tertiary  having  been  used  in  the  report  above  referred  to, 
is  here  retained  for  this  northern  extension  of  the  Fort  Union  CJroup.] 

Carboniferous        The  true  Carboniferous  system  with  which  the  iJ:reater  part  of  the 

system  m  the  "^  o  i 

West,  poor  in  valuable  coals  of  the  world  are  associated,  and  which  is  so  largely 
developed  in  the  eastern  half  of  the  American  continent,  from  Nova 
Scotia  southwai-d,  is  not  the  coal-bearing  formation  of  the  western 
prairie  region.  Rocks  of  Carboniferous  age  are,  it  is  true,  found  in  the 
eastern  part  of  Nebraska  and  in  Iowa,  where  the  thickly- wooded 
country  of  the  East  has  already  passed  into  the  prairie  land  of  the 
West.  Here,  however,  the  formation  depended  on  for  fuel  in  so  many 
parttf  of  the  world  has  to  a  great  extent  lost  its  coal-bearing  charactei*, 
and  where  it  is  last  seen  in  Nebraska,  though  now  pretty  thoroughly 
explored,  both  by  surface  examination  and  boring,  has  yieldetl  coal  in 
very  sparing  quantity.  This  region,  in  fact,  appears  \o  be  upon  the 
western  lip  or  margin  of  the  true  coal  formation,  and  the  sandstones 
and  mud  i*ocks  usually  associated  with  coals  are  being  replaced  by 
limestones,  indicating  deeper  waters  and  the  absence  of  the  terrestrial 
conditions  necessary  to  the  growth  of  the  coal-producing  plants. 
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Poor  ae  these  western  Carboniferous  rocks  are  in  coal,  they  laboui' 
under  the  additional  disadvantage  of  being  in  great  part  covered  by  a 
newer  formation,' the  Cretaceous  ;  and  where  the  Carboniferous  system 
again  comcH  to  the  surface  in  the  Eocky  Mountain  region  of 
uplift,  to  the  west  of  the  Great  Plains,  it  has  not  been  found  to  contain 
80  much  as  a  single  seam  of  coal,  but  it  is  represented  chiefly  by 
massive  limestones,  implying  deposit  in  deep  ocean  water,  and  so  far 
removed  from  land  that  it  is  rare  to  tind  in  them  even  a  fragment  of 
any  of  the  plants  which  were  growing  so  luxuriantly  in  the  swamps 
and  deltas  of  the  eastern  half  of  the  continent  at  the  same  time.     JustTreeiew 

country. 

where  the  coal  of  Palaeozoic  age  fails,  the  luxuriant  forest  growth  of  the 
East  also  comes  to  an  end,  and  the  country  assumes  that  prairie 
character  which,  to  the  south  of  the  Saskatchewan,  persists  with 
scai'cely  a  break  to  the  footrhills  of  the  Kocky  Mountains.  The  bare 
rolling  plains  and  grassy  hills,  though  over  extensive  areas  eminently 
suited  for  agriculture,  seldom  yield  wood  in  sufficientquantity  to  ensure 
a  permanent  supply  of  fuel.  Trees  in  the  true  plain  countiy  are  found 
only  fringing  the  deep  river  valleys  and  in  steep-edged  gullies,  where 
they  are  protected  from  the  sweep  of  the  prairie  tires,  and  find  a 
|)ermanent  suply  of  moistui*e. 

In  the  eastern  portion  of  our  North-west  Territory,  including'  Mani- No  PaiaBoioio 

1  1  11    1  1       /^  coal«inthe 

toba,  the  Carbonifei*ous  system  is  not  found  at  all,  but  the  Cretaceous  North-West. 
rocks  already  alluded  to  overlap  the  limestones  of  the  older  Silurian 
and  Devonian  periods.  The  true  coal  formation  can,  therefore,  in  this 
region,  only  be  supposed  to  exist  below  a  great  thickness  of  Cretaceous 
rocks,  and  even  if  accessible,  the  probability  of  coal  of  any  value  being 
found  in  it  is — from  analogy  with  the  portion  of  the  Western  States 
already  mentioned — exceedingly  small. 

Neither  do  the  Cretaceous  rocks  (including  under  that  name  the  bedsE***J«™ 

^  o  Cretaceou? 

to  the  top  of  Division  No.  5  of  Meek  and  Hayden's  section)  of  the 'o«^8  without 
eastern  portion  of  the  plains  yield,  so  far  as  known,  any  fuel  of  economic 
value,  in  their  great  stretch  from  the  borders  of  Mexico  to  the  northern 
part  of  the  North-west  Territory.     They  consist  almost  entirely  of 
clay  rocks  and  sandstones,  with  one  interesting  zone  of  limestone  and 
marl,  which  forms  part  of  the  Niobrara  Division,  or  No.  3  of  the  classi- 
fication above  refen^ed  to,  and  which  appears  to  be  recognizable  in 
Pembina  Mountain   and   the  highlands  west  of  the  great  lakes  of 
Manitoba. 

The  lower  part  of  the   Cretaceous  system,  however,  in  Nebraska  Unimportant 
and  elsewhere  on  the  Missouri  Kiver,  seems  to  show  an  attempt  at  the  iiJSite  only, 
production  of  beds  of  fuel.     Beds  of  ^*  impure  lignite  "  and  *^  carbon- 
aceous clays"  of  small  thickness  are  there  met  with,  especially  in 
Hayden's  lowest  or  Dakota  Group.     Fossil  leaves  and  stems  are  also 
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fonnd  associated  with  these  heds,  and  I  find  one  lignite  mentioned  as 
occurring  in  beds  believed  to  be  transitional  between  the  Dakota 
Group  and  the  Benton  Group,  immediately  above  it,  which  is  even 
stated  to  have  been  woi'ked  to  a  small  extent. 

Small  and  iiTCgular  seams  of  lignite  have  also  been  found  in  western 
Minnesota  in  outliers  of  beds  supposed  to  be  of  lowei'  Cretaceous  age, 
and  it  is  probably  from  local  deposits  of  this  nature  that  the  pieces  of 
lignite  sometimes  found  in  the  superficial  drift  deposits  of  Minnesota 
and  Manitoba  are  derived.  While  there  is,  therefore,  a  possibility  of 
the  occun*ence  of  fuels  of  some  economic  importance  in  the  lower 
Cretaceous  of  Manitoba,  such  an  event  is  by  no  means  probable.  The 
outcrop  of  these  lower  beds  is,  however,  everywhere  concealed  by 
drift  deposits  and  the  alluvium  of  the  Eed  Eiver  Valley,  and  they  could 
be  examined  only  by  boring.  In  the  western  portion  of  the  plains,  in 
the  vicinity  of  the  Eocky  Mountains,  lignites  and  coals  are  now  known 
to  occm*  at  several  different  stages  in  the  Cretaceous  rocks,  but  the 
series  is  there  different  lithologically,  and  the  actual  distance  between 
the  outcrops  of  the  beds  and  those  of  the  vicinity  of  the  Red  River,  here 
referred  to,  is  so  great  as  probably  to  imply  quite  different  conditions  of 
deposition.  Overlying  the  Cretaceous  proper,  however,  ai-e  the  repre- 
sentatives of  the  Fort  Union  beds  of  the  United  States  geologists,  and 
in  these  the  extensive  and  numerous  beds  of  lignite  of  the  Souris  River 
region  occur,  and  constitute  the  nearest  available  source  of  supply  of 
mineral  fuel,  so  far  as  known,  for  the  province  of  Manitoba. 

The  character  and  thickness  of  the  diftbrcnt  membei*s  of  the  Creta- 
ceous in  the  Manitoba  region  have  not  been  worked  out  in  detail,  owing 
to  the  extent  of  the  drift  covering  and  scarcity  of  sections.  The  fol- 
lowing tabular  arrangement  of  the  sub-divisions  on  the  Missoui'i,  accord- 
ing to  Meek  and  Hayden,  probably  represents  the  Manitoba  regions  also, 
with  some  approach  to  acciu*acy.  An  examination  of  it  will  render  the 
relations  of  the  Fort  Union  or  "  Lignite  Tertiary  "  beds  quite  clear. 

Feet. 
Fort  Union  Group. — ("  Lignite  Tertiary.") — Hard  and  soft  sandstoneB, 

clays  and  shales,  with  lignite  coal 2,000* 

No.  5. — Fox  Hill  Group. — Grey,  ferraginous  and  yellowish  sandstones 

and  arenaceous  clays 500 

No.  4. — Fort  Pierre  Group. — Dark  grey  and  bluish  shales  or  clays. . .  700 

No,  3. — Niobrara  Group. — Calcareous  marls 200 

No.  2. — Fort  Benton  Group. — Dark  grey  laminated  clays  or  shales, 

with  some  limestone 800 

No.  1. — Dakota  Group, — Yellowish,  reddish  and  whitish  sandstones 

and  clays 400 

4,600 

•  Or  more. 
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In  the  flat  country  of  the  Bed  Eiver  Valley,  no  exposures  of  the  JJ^JJJJ^^^p 
Cretaceous  rocks  are  found,  and  it  is  below  the  alluvium  of  this  region 
that  the  older  sub-divisions  probably  occur.  The  western  margin  of 
the  valley  is  formed  by  the  escarpment  of  the  second  prairie  steppe, 
and  here,  in  the  so-called  Pembina  Mountain,  and  in  its  continuation  to 
the  north-westward,  the  Cretaceous  beds  are  tii*8t  mot  with.  About 
twenty-five  miles  north  of  the  forty-ninth  parallel,  where  the  Boyne 
River  cuts  through  the  Pembina  escarpment,  beds  clearly  referable  to 
the  Niobrai'a  Group  are  known  to  occur,  and  precisely  resemble  both 
lithologically,  and  in  their  included  fossils  those  of  the  corresponding 
Nebraska  division.  The  rock  is  generally  a  cream-coloured  limestone, 
chiefly  composed  of  shells  of  Inoceramus  and  Ostrea  congesta^  but  in 
places  a  white,  chalky  material,  which  under  the  microscope  is  resolved 
into  a  mass  of  foramini feral  shells,  coccoliths,  and  allied  minute  organ. 
isms.  This  exposure,  though  probably  small  in  extent,  enables  the 
outcrop  of  the  Niobrara  to  be  defined  at  a  point  nearly  four  hundred 
miles  beyond  the  furthest  northern  locality  known  previous  to  its 
discovery.  Still  further  noi-th,  along  the  outcrop  of  the  Cretaceous,  at 
Swan  River  and  Thunder  Hill,  west  of  Lake  Winnipegosis,  limestones 
and  marls  containing  fossils  like  those  of  the  last-mentioned  locality, 
and  evidently  of  Niobrara  age,  are  again  found,  and  other  outcrops  of 
thcee,  and  possibly  of  older  beds,  may  probably  be  discovered  in  this 
vicinity. 

With  these  exceptions,  however,  the  Cretaceous  rocks  known  to  occur 
between  the  Red  River'  Valley  and  the  Lignite  Group  of  the  Souris 
region  belong  exclusively  to  the  Pierre  Group  of  the  Cretaceous,  while 
the  Fox  Hill  Gi-oup,  which  should  intervene  between  this  and  the 
lignite-bearing  series,  has  not  in  this  district  been  recognized,  and  is, 
not  impi-obably,  but  feebly  developed. 

The   Pierre   rocks  found  in    occasional    exposures   in  this  district  pj^^^  q^up^ 
resemble  those  described  in  the  table  above  quoted,  consisting  of  dark- 
colored  greyish,  bluish  or  blackish  shales,  generally  homogeneous  in 
character  through  great  thicknesses,  and  seldom  containing  fossils  of 
any  kind,* though  frequently  charged  with  selenite  crystals  and  holding 
nodular  layers  of  poor  ironstone.     Exposures  of  these  beds  are  found  in 
the  Pembina  escarpment,  on  the  Pembina  River  and  its  tributai'ies, 
and  on  the    Assiniboine,  where   the  thick   dnft  deposits  have  been 
cut  through.     The  clays  or  shales  are  generally  quite  chai^acteristic  in 
appearance,  and  where  they  are  found  it  may  be  taken  for  granted 
that  the  lignite-bearing  formation  has  either  been  removed  by  denuda- 
tion or  has  from  the  first  been  wanting.   Though  usually  in  appearance 
quite  horizontal,  these  beds  must  have  a  general  light  westerly  dip, 
which  carries  them  beneath  the  lignite  group  of  the  Souris  River. 
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Drift-covered 
country. 


North-east 
edge  of 
Lignite 
Tertiary. 


Portion  of  the 
Souris,  showing 
outcrops. 


Lowest  beds 
seen. 


In  the  vicinity  of  tJie  forty-ninth  parallel,  the  furtJiest  western 
observed  exposures  of  these  Pierre  shales  occur  on  Cypress  Creek,* 
about  forty  miles  from  the  base  of  the  Pembina  escarpment.  From 
thiH  point  for  about  150  miles,  the  country  is  so  thickly  covered  by 
drift  deposits  that  none  of  the  Htrcams  cut  through  to  the  underlying 
sti'ata,  or  if  the  great  valley  of  the  Souris  does  so,  the  rocks  are 
concealed  by  its  gently  sloping  and  grassy  banks.  When  the  rocks 
underlying  the  drift  are  again  seen,  riear  the  Koche  Perc^e,  they 
belong  to  the  overlying  lignite-bearing  series. 

In  my  preliminary  report  on  the  Lignite  Tertiary!  it  was  stated 
that  the  north-eastern  edge  of  the  Lignite  Tertiary  formation,  probably 
crossed  the  Souris  about  ^ve  miles  east  of  the  Koche  Perc^e,  and  was 
connected  with  a  gentle  rise  which  runs  south-eastwaixl  aci*oss  the 
plains  from  this  point.  In  1874,  however,  a  thin  seam  of  lignite  was 
found  in  clays  below  the  Koche  Perc^e,  and  on  the  map  accompanying 
the  Geology  and  Resources  of  the  49th  Parallel^  the  boundary  was 
marked  so  as  to  include  these  furthest  east  exposures.  As  stated  in  Dr. 
Selwyn*s  report,  however,  the  result  of  the  late  borings  has  been  to  show  a 
great  depth  of  rocks  of  the  lignite- bearing  series  below  those  seen 
furthest  down  the  Souris  in  natural  exposures,  and  the  line  representing 
the  edge  of  the  formation  must,  therefore,  bo  moved  still  further  north- 
eastward, though  to  an  undetermined  distance. 

North-eastward  from  its  intei-scction  of  t ho  Souris,  the  line  indicating 
the  margin  of  the  iormation,  as  shown  on  the  map  just  referreii  to,  is 
not  founded  on  direct  observation,  the  country  being  heavily  dritV 
covered,  but  is  drawn  with  reference  to  all  known  exposures  ol'  the 
rocks — ^joining  with  Dr.  Bell's  observations  northward — and  is  probably 
not  in  any  part  of  its  course  very  far  from  the  truth. 

Fi-om  the  point  where  the  Lignite  Tertiary  beds  are  tii-st  seen  in  the 
valley  of  the  Soiu-is,  at  a  point  250  miles  west  of  the  Ktd  Kiver,  and 
about  six  miles  east  of  the  tributary  from  the  south  known  as  Short 
Creek,  exposui*es  occur  at  frequent  intervals  in  the  banks  of  the  Souris 
Valley,  westwai-d,  to  the  position  occupied  in  the  summer  of  1873  by 
Wood  End  Depot  Camp,  a  distance  of  about  twelve  miles  from  east  to 
west  and  considerably  more  by  the  river. 

The  hard  sandstones  of  the  Koche  Percde  series  fringe  the  Souris 
Valley,  near  the  mouth  of  Short  Creek,  and  give  it  a  picturesque  appear- 
ance. These  are  not,  however,  the  very  lowest  visible  beds  of  the 
formation,  as  some  miles  east  of  this  point,  and  underlying  the  sand- 
stones, whitish  and  pui-plish  clays,  and  arenaceous  clays  occur ;  and  in 


•  Called  Long  River  in  my  reports  in  connection  with  the  Boundary  Commission  Expedition, 
t  Report   on    the  Tertiary   Lignite  Formation  in  the  vicinity  of  the  Forty-ninth  Parallel. 
North  American  Boundary  GommiBsion,  1874,  p.  12. 
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one  place,  as  above  stated,   a  small  bed  of  lignite  was  found,  with 
Bpecimens  of  Vivipanis  Leai  in  the  associated  strata. 

On  the  south  side  of  the  Souris  Valley,  and  a  short  distance  to  the  Koohe  Perode 
east  of  the  valley  of  Short  Creek,  the  Koche  Perc^e  group  of  i-ocks  iB'»*"**«^^««'- 
situate.  This  locality  has  already  been  described  by  Dr.  Hector,  who 
made  a  branch  expedition  to  it  from  the  north,  in  August,  1857,  being 
induced  to  do  so  by  the  reports  of  Indians  and  half-breeds.*  These 
remarkable  rocks,  which  have  long  been  objects  of  superstition  to  the 
Indians  inhabiting  the  sim^ounding  country,  owe  their  curious  forms  to 
the  weathering  away  of  a  soft,  grey  sandstone  from  below  a  bed  of  similar 
rock  which  weathera  yellow,  and  is  rendered  dui*able  by  an  abundant  cal- 
careous cement.  Both  the  upper  and  lower  sandstones  show  false-bedded 
structure  in  great  perfection ;  though  that  in  the  upper  hard  portion  is 
on  a  smaller  scale,  owing  to  the  thinner  divisional  planes  of  the  ix)ck. 
The  capping  sandstone  is  not  hardened  in  a  perfectly  uniform  manner, 
but  in  belts  several  yards  in  width,  lying  parallel  in  a  north-west  and 
south-east  direction,  and  sepai*ated  by  spaces  more  easy  of  disintegra- 
tion. There  is  also  a  system  of  cross-jointing  nearly  at  right  angles  to 
this  main  direction. 

This  combination  of  structui-es  has  given  rise,  under  the  long  con- 
tinued action  of  the  weather,  to  the  remarkably  castellated,  fantastic 
and  picturesque  rock  scenery  of  this  part  of  the  Souris  Valley.  The 
hard  belts  foinn  tongues  projecting  diagonally  from  the  grass-covered 
bank,  and  the  erosion  of  the  underlying  soft  sandstone,  parallel  to  the 
cross  joints,  has,  in  several  places,  produced  window-like  openings 
through  them.  The  soft  rock  beai-s  in  many  places  rude  Indian  cai-vings, 
representing  various  animals  and  birds,  sti'ings  of  beads,  &c. 

Short  Ci'eek,  already  mentioned  an  an  affluent  from  the  south,  shows  Short  Creek, 
many  sections  of  the  lignite  stratii.  The  banks  of  the  stream  have 
assumed  the  most  picturesque  forms  from  successive  landslips,  and  are 
often  quite  red  in  colour  fi-om  the  alteration  of  the  clays  by  the  burning 
of  lignites.  One  of  the  most  perfect  sections  is  on  the  left  bank,  near  the 
crossing  place  of  the  Commission  Tmil,  and  extends  from  the  level  of 
the  prairie  almost  to  tbe  water  of  the  stream.     (Plate  II.  A.,  Fig.  2.) 

Section  1."^  iS°^f*5^**u 

Feet  in.  Short  Creek. 

1.  Soil 1     ^ 

2.  Yellowish  coherent  sand,  grey  externally,  and  hold- 

ing some  much  broken  UnioAiV^Q  shells  at  its  base.  12     6 

3.  Grey  clay 2  10 


♦  Exploration  of  Britiah  North  America,  pp.  49  and  225.  ^,      .    .    ^  _,  ^„  .,  ^  i:^:*o  ^««n-i*. 

•  The  woSons  are  numberefl  here  u  they  appeared  m  the  first  report  on  the  hgnite  deposits 
'•bore  wfSJwli  to.    Thewme  la  mbers  are  attached  to  the  analysis  on  a  suooeedmg  page. 
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Feet  in. 

4.  Yellowish  and  greyish  thin-bedded  sands  and  sandy 

clays,  with  several  very  thin  ironstone  layers, 
weathering  orange-red  externally 6    0 

5.  Grey  clay 2     4 

6.  Similar  to  No.  4,  with  decayed  fragments  of  gastero- 

pod  UK  shells 12     0 

7.  Also  similar  to  No.  4,  but  with  a  great  numl>er  of 

thin  ironstone  sheets 3    0 

8.  Hard  yellowish  sandy  clay,  a  few  inches  at  the  top 

carbonaceous 10    0 

9.  Good  hard  lignite 2     2 

10.  Hard  yellowish  sandy  clay 2     7 

1 1 .  Good  lignite 4     9 

1 2.  Greyish  sand  and  sandy  <;Iay,  showing  lines  of  strati- 

fication— in  some  places  soft  and  incoherent,  in 
others  with  large  concretions,  and  sometimes  form- 
ing a  nearly  solid  sandstone 9    0 

1 3.  Hard  grey  clay 2    0 

1 4.  Greyish-yellow  clay,  with  many  thin  layers  oi  orange- 

weathering  ironstone 3  0 

15.  Lignite 2  6 

16.  Greyish  and  yellowish  hard  sand  and  sandy  clay . .  .11  0 
Section   concealed  by  slope   of  detritus  to   water 

level,  about 12    0 


99     2 


Small  spherical  ferruginous  nodules,  resembling  bullet*i,  occur  in 
considerable  number  at  the  foot  of  the  bank.  They  have  a  calcareous 
cement,  and  are  derived  from  one  or  other  of  the  sandy  luyei-s.  This 
exposure  is  remarkable  for  the  very  gradual  passage  of  one  bed  into 
the  next,  making  it  almost  impossible  to  draw  lines  between  them  in  a 
mea.siired  section. 
Souris  Valley  Sections  more  or  less  perfect  are  exhibited  in  many  places  in  the 
Short^Creek.  Souris  Valley,  a  mile  or  two  west  of  the  entrance  into  it,  fix)m  the  south, 
of  Short  Creek,  but  more  especially  on  the  north  side  of  the  valley. 
They  show  a  great  similarity,  though  not  absolutely  the  same  in  any 
two  places.  One  of  the  most  perfect  exiK>sures  seen  (Section  (>)  was  in 
the  face  of  a  bank  from  sixty  to  seventy  feet  high,  and  consists  of  sand, 
sandy  clays,  and  hai-d,  fine  clays,  very  regularly  and  pei*fectly  strati- 
fied, and  coloui'ed  in  various  shades  of  yellow-grey,  grey  and  light  drab. 
At  two  difterent  levels  haixler  sandstone  layei*s  of  small  thickness  wore 
seen,  and  also  three  distinct  beds  of  lignite.  The  lowest  is  a  hard 
compact  lignito,  resembling  cannel  coal  in  aspect,  and  two  feet  three 
inches  thick.  A  few  feet  above  this  a  second  seam,  eighteen  inches 
thick,' occurs  ]  and  still  higher  in  the  series,  and  about  half-way  up  the 
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bank,  a  third,  of  the  same  thickness.  At  the  top  of  the  hank,  some 
large  nearly  spherical  sandstone  nodules  i*est,  and  have  evidently 
been  derived  from  a  superior  bed  which  has  been  removed  by  denuda- 
tion. The  clays  and  arenaceous  clays  at  sevei'al  different  levels  include 
remains  of  mollusca,  but  these  are  very  fi'agmentaiy,  having  been 
crushed  by  the  compression  of  the  containing  material.  A  species  of 
Unio  is  abundant ,  and  remains  of  gastei*opoda  also  occur,  though  rarely, 
and  in  poor  preservation. 

On  the  opposite  side  of  the  Souris  Valley — which  is  here  of  consider- 
able width — and  not  far  from  the  last-mentioned  section,  soil  sandstone 
beds  capped  by  a  harder  layer  of  sandstone,  weather  into  table-like 
forms.  These  beds  are  doubtless  the  representatives  of  those  which  a 
few  miles  eastward  pixxiuce  the  Eoche  Percde. 

Six  miles  north  from  the  former  position  of  Wood  End  Depot,  at  the 
bend  of  the  river  where  Eough  Bark  Creek  enters,  th^  following  section 
occurs : — 

SU>rtinn    1  Section  on 

*^^^*^''     *•  „     ,  .  Sourisatmouth 

Feet  m.  of  Rough  Bark 

1.  Fallen  bank,  no  section,  (about) 8  0  Creek. 

2.  Finely  stratified,  g^yish  sandy  clay 7  0 

3.  Lignite 0  7 

4.  Sandy  clay,  grejrish,   laminated,  including  two  ^'leaf- 

beds,"  each  a  few  inches  thick 7     7 

5.  Yellowish   fine  sandy  clay,  passing  below  to  grey 

soft  sandstone 11  5 

6.  Ironstone,  a  nodular  layer 0  3 

7.  Greyclay 1  0 

8.  Whitish  clay I  0 

9.  Carbonaceous  shah^ 3  3 

10.  Greyclay 3     6 

1 1 .  Ironstone  0     2 

43     9 

The  beds  appear  to  be  perfectly  horizontal.  Those  of  sand  and 
arenaceous  clay,  though  having  the  appearance  of  well  characterized 
layers  at  a  little  distance,  and  giving  the  b.ankH  a  ribboned  aspect,  are 
found,  on  closer  examination,  to  pass  almost  imperceptibly  into  each 
other.  This  peculiarity  is  often  to  be  observed  in  almost  all  localities 
where  these  rocks  are  found.  The  so-called  "  leaf  beds  "  are  of  a  greyish- 
purple  tint,  and  contain  many  impressions  of  flag-like,  parallel-veined 
leaves,  which,  though  distinct  enough  when  freshly  taken  from  the  bank, 
it  is  impossible  to  preserve,  on  account  of  the  crumbling  natui'c  of  the 
matrix.  The  ironstone,  though  generally  forming  extensive  sheet*,  is 
nodular  in  structure,  and  varies  much  in  thickness.  It  weathers 
a  bright,  brownish  red,  is  hai-d,  compact,  and  very  heavy,  and  on  fresh 
fracture  is  bluish  to  yellowish-grey. 
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b??we?u  Rough     ^short  distance  south  of  this  locality  the  bank  shows  the  following 
an«iVidEnd.«^^'^i^"  ^«^T  perfectly  (Plato  1.  A,  Fig.  2)  :- 

Section  2. 

Feet  in. 
Prairie  sod. 

1.  Mixed  shale  and  drift 7  0 

2.  Lignite 6  6 

3.  Greyish  sandy  shale  (about) ', 4  0 

4.  Lignite 1  6 

5.  Greyish  and  yellowish  well-stratified  fine  sandy  and 

sbaly  clays 14  0 

6.  Ironstone  (nodular) 0  4 

7.  Greyish  and  whitish  clay 2  0 

8.  Carbonaceous  shale 1  0 

9.  Grey  soft  sandstone 1  8 

10.  Lignite 1  0 

11.  Grey  and  yellowish  laminated  sandy  clay 5  0 

12.  Ironstone  (nodular) 0  3 

13.  Lignite 1  7 

14.  Carbonaceous  shale I  6 

15.  FJgnite t 2  2 

16.  (trey  sandy  clay 2  0 

17.  Lignite 1  5 

18.  Sandy  undcrclay  with  large  and  small  roots  badly 

preserved 1     6 

19.  Lignite 3     2 

20.  Greyish  sandy  clay 

57     7 

The  lower  lignite  beds  are  of  excellent  quality,  firm  and  compact, 
and  in  tsome  places  show  spots  of  fossil  resin.  The  structirre  of  the 
component  wood  is  also  iti  many  instances  very  plainly  appa- 
rent. The  upper  lignite,  lying  immediately  below  the  siu'face, 
is  soft  and  decomposed  where  shown,  being  in  many  places  pene- 
trated by  YooiiA  from  above.  It  might,  however,  prove  equally 
compact  with  the  lower  beds  where  undisturbed.  Layer  18  is  one  of 
the  few  instances  in  which  lignite  was  actually  observed  to  lie  on  an 
evident  underday,  with  roots.  The  ironstones  are  specially  good  and 
compact  in  this  section.  Owing  to  the  wearing  away  of  the  softer  strata 
a  large  quantity  of  this  material  strews  the  surface  of  the  hillside. 

This  section  does  not  coiTespond  at  all  with  the  last,  though  situated 
only  a  few  hundred  yaixis  from  it,  and  if  no  fault  or  break  in  the  strata 
intervenes — and  there  is  no  appearance  of  any  such — the  horizontal 
uncertainty  of  the  deposit  must  be  very  great.  Fi'agments  of  a  vesicular 
material,  resembling  scoriaceous  lava,  are  abundant  in  this  locality. 
This  substance  is  produced  by  the  combustion  of  the  lignite  beds. 
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Nearly  three  miles  southward  from  the  last  mentioned  locality,  in 
following  up  the  valley,  another  very  good  section  occurs  on  the  east 
side  of  the  stream,  where  in  one  of  its  many  devious  windings  it  has 
undermined  the  bank.  This  section  is  specially  interesting,  as  affording 
one  of  the  best  localities  for  the  collection  of  shells  of  mollusca  charac- 
teristic of  the  formation.     The  section  is  as  below,  measurements  being 

estimated  : —  «    *,-^  o 

faction  3. 

Feet  in.  ^h^U^Sjd**^** 

Sand  and  sandy  clay,  stratified,  and  yellowisli  in  general  ^  ^ 

colour 40  0 

Lenticular  mass  of  poor  clay  ironstone,  running  out 

rapidly  in  both  directions 2  G 

Grey  sand 2  0 

Shell  bed I  6 

Lignite 2  6 

Sand  and  clay 10  0 
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The  shell  bed  is  of  haitl  grey  sandy  clay,  and  in  some  places  is  very 
full  of  shells,  which  are  also  less  crushed,  and  in  a  better  state  of  preser- 
vation than  is  usual  in  this  formation.  The  most  common  mollusc  is  Fossils. 
Goniobasis  Nebrascensis  M.  &  H.,  which  occurs  in  all  stages  of  growth, 
and  several  varietal  Ibrms.  Fragments  of  Unio  and  Vivipanis  ;  and  a 
few  examples  of  Corbula  (  Azard)  mactriformis  M.  &  H.  The  latter  must 
be  considered  a  brackish-water  type,  but  with  this  exception  no  brack- 
ish or  salt-water  forms  have  been  found  in  these  sections  ot  the 
Soui'is  Valley.  The  mollusca  exactly  resemble  those  of  the  Fort  Union  or 
Great  Lignite  Group,  of  the  Missouri,  and  fix  with  certainty  the  stratigra- 
phical  position  of  the  beds  here  represented. 

In  the  water  of  the  stream,  at  this  place,  are  several  large  spheroidal 
sandstone  concretions  which  have  a  tendency  U)  split  into  layers  parallel 
to  their  flattened  surfaces — one  of  them  measuring  four  or  five  feet  in  dia- 
meter. These  do  not  appear  in  the  bank,  but  probably  have  been  washed 
out  of  the  lower  part  of  the  section,  which  was  not  so  clearly  shown. 

South  of  the  last  section,  and  about  one  mile  nearly  due  north  of  the 
position  occupied  by  Wood  End  Depot,  is  situated  an  exposure  showing 
the  most  valuable  lignite  bed  I  have  seen  in  the  Souris  Valle3^  The 
beds  are  arranged  thus : —     (Plate  I.  A,  Fig.  1.) 

Section    4.  ?«**t»V'L"1"^ 

Feet  in.  Wood  hud. 

1.  Drift  material  (about) 8     0 

2.  Yellowish  and  gray  stratified  sandy  clays,   obscured 

in  most  places  by  slips  of  the  bank 52     0 

3.  Lignite 7     3 

4.  Grey  soft  arenaceous  clay 1  or  more. 
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region. 


The  base  of  the  lignite  is  about  twenty-five  feet  above  the  level 
of  the  river  below,  and  this  part  of  the  section,  though  apparently  con- 
sisting of  yellowish  sandy  clays  like  those  overlaying  it,  is  obscure. 
The  lignite  is  continuously  visible  for  at  least  two  hundred  feet  along 
the  face  of  the  bank,  and  seems  to  preserve  uniformity  of  character  and 
thickness.  Extenially  it  is  often  crumbling,  and  mixed  with  clay  which 
has  penetrated  its  joints  fi'om  above ;  but  where  newly  exposed,  it  is 
haixi  and  compact.  It  is  quite  black  on  freshly  fractures  sui^faces,  but 
has  a  brown  streak,  and  in  many  places  the  structure  of  the  original 
wood  is  quite  discernable.  Some  surfaces  are  strewn  with  fragments 
of  mineral  charcoal  like  that  found  in  many  time  coals.  Other  speci- 
mens are  apparently  structureless,  and  resemble  cannel  coal  in  appear- 
ance, though  not  in  composition.  The  upper  beds  of  arenaceous  clay 
yield  a  few  poorly  preserved  shells  ( Viviparus). 

On  the  opposite  side  of  the  river  valley,  near  this  place,  the  upper 
part  of  the  bank  shows  a  good  section  of  arenaceous  clay,  below  which, 
and  some  fifteen  or  twenty  feet  below  the  pi*airie  level,  is  a  seam  of 
lignite  of  good  quality,  four  feet  in  thickness.  This  lignite  bed  would 
seem  to  occupy  a  position  stratigraphically  superior  to  the  last. 

Somewhat  further  up  the  stream,  and  on  the  same  side  of  the  valley, 
about  sixty  feet  below  the  prairie  level,  and  sixteen  feet  above  the 
river,  a  bed  of  lignite  occurs,  of  which  the  upper  three  feet  only  are 
visible  (Section  5).  The  bank  above  it  is  not  well  exposed,  butappeara 
to  consist  of  sandy  clays.  The  lignite  is  of  good  quality,  but  much 
weathered  at  the  outcrop.  It  may  very  probably  represent  a  continua- 
tion of  that  of  the  last  section. 

The  whole  of  these  depositij,  though  in  some  places  showing  a  dip 
amounting  to  a  few  degrees  in  one  direction  or  other,  appear  to  have 
no  determinate  direction  of  inclination,  but  over  large  areas  are  as 
nearly  as  possible  horizontal. 

Gap  in  the  Section  on  the  Boundary  Line. 

West  of  Wood  End,  the  Souris  Valley  runs  northwestward  along  the 
the  base  of  the  Coteau,  diverging  rapidly  from  the  Boundary-line.  It 
loses,  at  the  same  time,  its  abrupt  character,  and  no  sections  either  of 
Tertiary  or  Cretrceous  rocks  occur  on  it  for  a  long  distance.  In  following 
the  forty-ninth  parallel,  the  escai'pment  of  the  third  great  praii'ie  steppe  is 
first  overcome,  and  it  is  not  until  after  having  passed  through  the  broken 
Coteau  belt,  and  reached  the  Great  Valley,  that  exposures  of  the  under- 
lying i*ocks  are  again  found.  This  valley  is  the  most  eastern  great 
erosion  which  crosses  the  Line  southward,  toward  the  Missouri,  and  in 
it  the  beds  of  the  Lignite  Tei*tiary  are  exhibited  on  a  grand  scale. 
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There  is  thus  a  space  of  eighty-two  miles  fi^om  the  263  to  the 
345  mile  point,  measured  westward  along  the  Boundary-line  from  the 
Bed  River,  completely  shrouded  by  drift  deposits.  There  is  every 
reason  to  believe,  however,  that  the  Lignite  Tertiary  beds  stretch  unin- 
terruptedly between  the  two  localities,  and  an  exposure  of  these  rocks 
some  distance  north  of  the  Line  helps  to  sustain  this  view. 

This  small  exposure  was  discovered  at  a  locality  on  the  meridian  of  ^"^fJl^jj^P^"**® 
the309  mile  point,  but  nearly  twenty  miles  north  of  the  Line;  where  ^*^^- 
in  going  westward  by  the  Trader's  Soad  to  Wood  Mountain,  the  Souris 
is  crossed  for  the  second  time.  Of  the  rocks  at  this  place  a  very  small 
section  is  seen,  but  sufficient  to  correlate  them  with  those  to  the  east 
and  west.  At  the  water's  edge  about  eighteen  inches  of  a  bed  of  lignite 
appears,  the  bottom  of  the  bed  being  concealed.  It  is  overlain  by 
several  feet  of  greyish  sandy  clay,  of  rather  fine  texture.  The  lignite 
exactly  resembles  those  described  as  occurring  near  Wood  End,  and  in 
some  places  shows  spots  of  amber. 

Between  Wood  End  and  Wood  Mountain,— [Long.  103°  10'  to  106°  30']  Country 
/  — the  country  was  examined  on  two  lines ;  the  first  nearly  coinciding  two  lines. 
with  the  Forty-ninth  parallel,  the  second  following  the  Tradei's'  Eoad 
above-mentioned,  and  at  its  furthest  point  being  thirty-eight  miles  from 
the  Line.  In  describing  the  geology  of  this  region,  the  general  plan 
of  taking  localities  in  succession  westwaixl  will  be  in  so  far  departed 
from  as  to  allow  the  description  of  these  in  the  immediate  vicinity  of 
the  Line  before  mention  of  those  further  to  the  north. 

Lignite  Tertiary  Rocks  of  the  Great  Valley  and  Pyramid  Creek, 

In  the  gorge  already  referred  to  as  the  Great  Yallej^,  the  beds  exposed 
are  at  an  elevation  of  about  seven  hundred  feet  greater  than  that  of 
those  last  seen  on  the  Souris,  near  Wood  End ;  and  probably  at  least  six 
hundred  feet  above  those  of  the  northern  locality  al)ove  mentioned. 
Their  exact  stratigraphical  relation  to  eithei*  of  these  it  is,  however, 
impossible  to  determine.  The  lowest  beds  seen  are  curiousl}^  banded 
clays  and  shales.  Clay  beds  charged  with  plant  remains  and  carlK)na- 
ceous  matter,  and  having  quite  a  purple  tint  when  viewed  from  a  little 
distance,  alternate  with  clays  nearly  white,  and  yellowish  sandstones. 
Above  these  is  a  sandstone  layer  which  though  of  no  great  thickness.  Peculiar 

wc'itherinff 

has  in  several  places  produced  remarkable  conical  mounds  by  acting  as 
a  protecting  capping  for  the  softer  strata  below,  the  latter  forming 
Blopes  or  nearly  perpendicular  steps,  accoitling  to  their  relative  hard- 
ness, which,  taken  together  with  the  distinctive  colouring  of  the  beds, 
gives  a  very  striking  aspect  to  the  scenery.  Above  the  sandstone 
capping  of  this  lower  part  of  the  section,  is  a  great  deposit  of  sandy  clays 
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and  concretionary  sandstones,  among  which  three  beds  of  lignite  of 
various  thicknesses  are  intercalated.  The  beds  are  almost  horizontal, 
but  undulate  at  low  angles,  and  the  valley  of  the  stream  appears  to 
occupy,  in  the  main,  the  centre  of  a  shallow  synclinal  fold. 

The  upper  part  of  the  section  in  this  valley  consists  of  at  least  100, 
and  probably  150  feet  of  clays  and  argillaceous  fine  sands  of  greyish 
and  yellowish-grey  colours,  well  stratified.  They  contain  thin  leaf- 
beds  at  several  different  levels,  which  are  prominent  from  their  grey- 
purple  tint,  but  though  containing  very  many  dicotyledonous  and 
flag-like  leaves,  from  their  soft  and  crumbling  uatui'e  they  do  not  yield 
determinable  specimens. 

This  part  of  the  section  also  includes  at  least  three  lignite  beds.  The 
highest  of  these  is  about  140  feet  above  the  base  of  the  section,  and 
three  feet  or  more  in  thickness.  It  would  appear  to  be  of  fair  quality, 
though  much  decomposed  and  quite  crumbling  at  the  outcrop,  from  the 
action  of  the  weather.  The  next  is  about  120  feet  above  the  same  datimi, 
and  can  be  traced  a  very  considerable  distance  along  the  face  of  the 
bank.  It  is  five  feet  in  thickness,  but  includes,  where  examined,  several 
thin  layers  of  carbonaceous  shale ;  and  though  of  good  quality  in 
places,  does  not  appear  to  have  the  same  uniformity  in  the  various 
layers  that  is  generally  found  in  the  coals  of  this  region.  The  lowest 
lignite  is  some  seventy-five  feet  above  the  base  of  the  section,  and  is 
only  a  few  inches  in  thickness. 

The  complete  section  may  be  thus  represented : — 


Section  in 
Great  Valley. 


Section  8. 

Feet  in. 

1 .  Tellowish  Bands  and  clays,  lignites,  &c 150     0 

2.  Hard  grey  and  yellowish,  somewhat  false-bedded 

sandstone,  forming  a   "  capping  rock  "  to  beds 

below  (about) 3  0 

3.  Greenish-yellow,  thinly  bedded  fine  sand 15  0 

4.  Soft  yellowish  sandy  clay 2  4 

5.  Greyish  and   yellowish  hard-bedded  clay 2     6 

6.  Blackish    thin-bedded    clay   or    shale,  with    plant 

remains 5    0 

7.  Greyish  thiu-bedded  clay,  becoming  darker   toward 

the  top  (plant  remains)  graduating  into  next  bed  10     0 

8.  Hard,  pale  brown,  compact  clay,  with  very  few  plant 

remains 1     4 

9.  Hard,  whitish  clay,  with  some  plant  remains,  and  a 

scattered  layer  of  heavy  ironstone  balls,  about  a 

foot  from  the  top 9     0 

10.  Thin-bedded  grayish  and  blackish  hard  clay,  with 

leaves,  and  some  small  groups  of  selenite  crystals. .     7    0 
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Feet  in. 

11.  Fine-bedded  clay  filled  with  leaves*  and  plant  re- 

mains, hard  and  rusty  in  the  upper  portion 1     8 

12.  Grey   hard  sand,  with  charcoal-like  fragments  in 

some  places 3    0 

13.  Ironstone  with  many  plant  remains,  mostly  sedge- 

like blades 0     3 

14.  Soft  grey  clay 


I 
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In  certain  parts  of  the  upper  portion  of  this  section,  the  remains  of  ^****>^  Shells. 
mollnsca  occur  in  some  abundance,  but  in  a  very  bad  state  of  preserva- 
tion.    By  dilligent  search,  however,  some  specimens  of  Goniobasis  Ne- 
brascensiSy  and  large  examples  of  Viviparus  trochiformis  were  obtained. 
No  shells,  other  than  those  of  purely  fresh  waters,  were  found. 

The  lower  part  of  the  section  forms  a  group  well  distinguished  by  its 
colour  and  the  pei*fection  of  its  stratification  from  the  upper,  and  often 
endures,  protected  by  its  hard  sandstone  (No.  2),  when  the  more  crum- 
bling upper  division  has  been  removed.  The  plant  remains,  though  punt  remains, 
occurring  more  or  less.thi*oughout  the  whole  section,  are  best  preserved 
in  the  lower  pui*plish  layers.  They  consist  chiefly  of  leaves  of  dicoty- 
ledonous trees,  which  appear  to  have  fallen  when  mature  in  the  coui*se 
of  nature,  and  with  the  change  of  the  seasons,  and  floated  without 
violence  to  the  great  lake  in  the  fine  silty  deposits  of  which  they  have 
been  preserved.  PapuluSy  Cinnamomumy  Q^ercuSy  and  other  forms,  are 
represented.  Leaves  and  small  branches  of  coniferous  trees,  refei*able 
to  Sequoia  Langsdorfiiy  and  Glyptostrobus  EurapeuSy  are  particularly 
abundant  at  this  place. 

Many  of  the  crumbling  hill-tops  in  this  valley  have  a  brick-red  coloui* 
resembling  that  seen  in  parts  of  the  Souris  Valley,  and  due,  as  there,  to 
the  combustion  in  situ  of  the  deposits  of  lignite.  The  slag  or  clinker 
produced  by  this  action  is  also  found  here,  though  it  was  not  observed 
actually  in  place. 

The  next  stream  crosses  the  Line  at  the  351  mile  point.  It  also  flows  pymmid  Creek, 
through  a  deep  valley  of  erosion,  and  may  be  called  Pyramid  Creek, 
from  a  remarkable  pyramidal  hill  formed  of  the  usual  clays  and  sands, 
capped  by  a  portion  of  a  layer  of  hai-d  grey  sandstone,  the  cement  of 
which  is  calcareous.  It  has  a  tendency  to  break  into  lai'ge  quad- 
rangular masses,  along  intersecting  jointage  planes,  and  shows  conspi- 
cuous false-bedded  structure.  Below  this  is  a  thickness  of  about  fifty 
feet  of  rather  incoherent  fine  yellowish  sand,  sometimes  argillaceous. 
This,  producing  a  sloping  bank,  is  not  very  well  seen,  but  constitutes 
about  one-third  of  the  thickness  of  the  beds  exposed  in  the  valley.  The 
middle  thii-d   consists  of  soft  crumbling  sandstone,  or  compact  sand 


Fomil  Shells. 


Concretions. 
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without  any  apparent  cementing  matter,  and  of  which  the  constitaent 
particles  are  rather  coarse,  and  contrast  strikingly  in  this  respect  with 
the  overlying  material.  It  shows  evidence  of  having  been  deposited  by 
water  in  rather  i*apid  motion,  through  its  entire  thickness,  but  the 
false-bedding  is  very  definitely  cut  otf  at  many  different  horizons  by 
perfectly  horizontal  planes,  above  which  it  again  commences.  The 
weather  acting  on  these  beds  causes  the  hillsides  composed  of  them  to 
assume  a  well-marked  teri*raced  appearance,  on  a  small  scale,  each 
horizontal  break  producing  a  terrace  level.  The  sandstone  contains 
here  and  there  a  few  poorly  presei-ved  shells,  among  which  can  be 
recognized  two  species  of  GoniobasiSj  fragments  of  VivipantSy  and  of  Unio. 
In  one  place  a  layer  of  ironstone,  about  three  inches  thick,  is  seen  to 
run  for  some  distance,  The  most  notable  feature,  however,  of  this  pai't 
of  the  section,  is  the  remarkable  concretionary  character  of  some  layers 
of  the  sandstone.  The  concretions  are  haixi,  and  of  all  shapes  and  sizes. 
They  are  generally  spherical  or  spheroidal,  and  two  or  more  of  them 
are  often  confluent,  forming  dumb-bell-like  masses,  or  more  or  less  con- 
tinuous sheets  of  a  lumpy  chai'acter.  Many  are  long  and  root-like,  and 
project  in  a  singular  way  from  the  bank. 

The  lower  third  of  the  section  in  this  valley  is — as  seems  often  to  be 
the  case  with  the  lower  layers  of  these  rocks — much  more  clearly  defined, 
and  divided  into  thinner  beds,  in  which  dark  colore  preponderate.  Alto- 
gether the  section  here  much  resembles  that  seen  in  the  last  great 
valley.  The  lower  beds  of  this,  pi'obably  correspond  with  the  purplish 
leaf-beds  there,  and  the  great  thickness  of  sands  and  sandstones  above, 
cori'espond  in  a  general  way;  though  in  this  place  they  differ  in  the 
absence,  so  far  as  could  be  ascertained,  of  beds  of  lignite.  The  layers 
of  hardened  sandstone  must  also  in  this  case  occupy  different  horizons 
in  the  two  sections,  but  this  is  not  to  be  wondered  at,  when  the  extremely 
local,  and  often  nodular  character  of  the  induration  is  considered,  and 
the  fact  that  it  merely  depends  upon  the  introduction  of  a  small  pro- 
portion of  calcareous  cement  among  the  particles  already  compacted 
by  pressure. 

The  whole  section  in  Pyi*amid  Valley  may  be  represented  thus : — 

Section  10. 

Feet  in. 

1.  Hard  capping  sandstone  (several  feet)  . . •  • 

2.  Soft  yellowish  sandy  beds,  forming  a  sloping  bank 

(about) 50  0 

3.  Soft  sandstone,  grey,  &lse-bedded  (about) .........  50  0 

4.  Stratified  sandy  clay 3  0 

5.  Purplish  plant  beds  with  thin  layers  of  lignite  and 

much  selenite  in  thin  sheets,  isolated  crystals  and 
stellar  groups 3    0 
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Feet  in. 

6.  Lignite,  with  many  spots  of  amber 1     6 

7.  Purplish  bed,  with  a  few  plants 2     0 

8.  Grey  slightly  coherent  sand,  with  nodules  of  aren- 

aceous selenite  crystals 4     0 

9.  Purplish  bed,  with  obscure  remains  of  leaves 1     0 

10.  Incoherent  arenaceous  clay  and  sand 7     0 

11.  Purplish-grey  arenaceous  clay,   with   obscure   plant 

remains  and  some  fossil  wood 3  0 

1 2.  Brownish  clay  with  ferruginous  layers 6  0 

13.  Lignite 1  0 

14.  Brown  earthy  bed 0  6 

16.  Grey  somewhat  coherent  coarse  sand,  with   argilla- 
ceous matter 12  0 

About 144     0 

The  rocks  show  no  well  marked  dip,  but  appear  to  undulate  slightly 
at  very  low  angles. 

The  occurrence  of  gypsum,  as  selenite,  was  observed  here  and  else-  Association  of 
where,  to  be  nearly  always  in  association  with  plant-beds,  and  generally 
with  those  holding  many  half-obliterated  vegetable  remains,  and  of  a 
purplish  shade.  This  association  is  not  accidental,  but  bix)ught  about 
by  the  action  of  the  included  vegetable  matter,  which,  while  still  under- 
going decomposition,  would  facilitate  the  deposition  of  iron  pyrites  by 
the  deoxidation  of  iron  compoimds  in  presence  of  organic  sulphur  com- 
pounds. The  porous  character  of  the  plant-beds,  at  a  subsequent 
period,  would  allow  the  passage  of  surface  watei-s  containing  oxygen ; 
leading  to  the  decomposition  of  the  pyrites,  the  formation  of  sulphuric 
acid,  and  by  its  action  on  the  clays,  of  selenite  or  calcic  sulphate. 

A  few  miles  west  of  Pyramid  CVeek  several  hills  are  capped  with 
heavy  and  hard  sandstone  beds,  a  feature  quite  exceptional  in  a  country 
so  gently  undulating.  These  do  not  appear  to  be  perfectly  horizontal, 
but  have  a  slight  dip  to  the  west.  They  may  be  equivalent  to  the 
capping  sandstone  of  the  Pyramid  Hill,  but  more  probably  are  yet 
higher  in  the  series. 

Ten  miles  west  of  Pyramid  Valley,  in  the  upper  part  of  the  valley  of 
another  stream,  yellowish  and  gi*ey  stratified  sandy  clays  are  again 
seen,  but  are  not  perfectly  exposed. 

With   the   exception   of  this   exposuj*e,  the   underlying   rocks   are  concealed 
nowhere   clearly  visible  in  the  vicinity  of  the  Line  from   Pyramid  *°**"^*** 
Valley  to  Porcupine  Creek,  a  distance  of  about  thii'ty-tive  miles.     One 
very  considerable  stream  is  crossed  about  midway,  but  its  valley  is 
wide,  and  with  gently  sloping  banks.     Highlands  appear  to  the  north, 
and  may  possibly  show  sections  of  strata  overlying  those  seen  in  the 
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banks  of  the  streams,  but  I  was  unable  to  reach  them,  the  gix)und, 
especially  in  the  vicinity  of  these  highlands,  being  covered  with  snow, 
and  the  time  at  my  disposal  limited. 

Lignite  Tertiary  Bocks  of  Porcupine  Creek, 

In  Porcupine  Creek  and  its  tributary  valleys,  many  partial  sections 
occur.  Lignite  is  seen  in  three  places  near  the  forty-ninth  parallel, 
and  just  above  the  level  of  the  brook  in  each  instance.  The  exposures 
seem  to  belong  to  a  single  bed,  and  if  so,  neai'ly  a  mile  of  its  horizontal 
extent  can  be  traced.  The  lignite  and  associated  beds  undulate  slightly 
in  all  the  sections,  the  former  decreasing  from  four  feet  in  thickness  in 
the  most  northern  bank  to  one  foot  in  that  furthest  south.  The  over- 
lying  rocks  consist  of  yellowish  and  gi*ey  sands  and  clays,  well  stratified, 
and  much  resembling  those  forming  the  upper  part  of  the  section  in 
the  Great  Valley, 
lorolapine  ^^®  ^^^  exhibition  of  these  strata  was  obtained  in  a  bank  about 

Creek.  forty  feet  in  height,  on  removing  the  decomposed  material  from  the 

surface.     The  section  was  carefully  measured  as  follows : — 

Section  11. 

Feet  in. 

1.  Soil. 

2.  Quarts! te  drift^  seveial  feet. 

3.  i)oft  greenish  sandy  clay,  2  feet  or  more. 

4.  Soft  blackish  clay 1     6 

5.  Rusty  crumbling  sandy  clay 0     6 

6.  Grey  day,  with  some  plant  remains 9     0 

7.  Grey  clay,  with  well  preserved  dicotyledonous  leaves.     1     8 

8.  Impure  ironstone  in  concretions 0     3 

9.  Yellowish  sand  and  sandy  clay,  with  obscure  plant 

remains 9  0 

10.  Greyish  and  yellowish  fine  sandy  clay 1  3 

11.  Scattered  layer  of  small  ironstone  balls 

1 2.  Grey  fine  sandy  clay 1  0 

13.  Rusty  layer,  with  crumbling  plants 0  3 

14.  Grey  sand 0  4 

16.  Detached  masses  of  lignite,  showing  the  form  of  flat- 
tened tree  trunks,  about. 0  4 

16.  Yellowish-grey  fine  sand 0     6 

1 7.  Grey  clay,  with  plant  remains 0     4 

18.  Lignite,  not  of  best  quality.     The  grain  and  form  of 

component    wood    generally  clearly   perceptible. 
Bed  undulating  slightly.     3  to  4  feet. 

19.  Soft  grey  arenaceous  clay,  1  to  2  feet. 

About. 31     0 
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The  vegetatable  remains  imbedded  in  the  rocks  overlying  the  lignite 
are  mostly  those  of  deciduous  ti'ees,  and  in  certain  beds  are  very  per- 
fectly preserved.  Lignite  fi^om  this  section  was  used  for  camp  fires,  in 
the  absence  of  wood,  but  did  not  bui'n  very  freely,  as  it  was  taken  damp 
from  the  bed,  and  piled  on  the  gi^ound  without  any  provision  for  draught 
from  below. 

The  most  interesting  and  important  section,  however,  in  this  region,  Seodop  with  18 
is  that  which  occurs  in  a  valley  joining  that  of  Porcupine  Creek  from 
the  west,  exhibiting  a  bed  of  lignite  eighteen  feet  in  thickness,  and 
yielding  also  some  of  the  most  perfect  and  interesting  remains  of 
plants.  The  bank  in  which  this  out-cix)p  is  situated  is  over  half  a  mile 
south  of  the  Line.   The  beds  are  arranged  thus : —  (Plate  II.  A,  Fig.  4.) 

Section  12. 

Feet.  in. 

1.  Surface  Soil I     0 

2.  Quartaite  drift 1     6 

3.  Yellowish  and  grey  sandy  clays,  well  stratified,  but 

somewhat  soft  (about) 9    0 

4.  Lignite 0    9 

5.  Banded  clays,  yellowish,  grey  and  purple,  with  well- 

preserved  remains  of  plants,  and  in  some  layers 
much  crystalline  gypsum 5    0 

6.  Lignite,  weathering    soft,  some  layers  laminated, 

others  rotten  and  brownish  ;  forms  a  steep  slope.  .10    0 

7.  Lignit«,  hard,  compact,  horizontally  laminated,  but  ^ 

also  breaking  into  large  cubical  blocks  along  ver. 

tical   planes 8    0 

8.  Soft  grey  sandstone  much  jointed,  and  breaking  out 

in  pieces  bounded  by  plane  faces,  some  vertical 
and  others  oblique  ;  holds  root-like  remains  and 
gives  issue  to  springs  of  water 5     0 
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Though  undulating  a  little,  the  strata  have  no  true  dip,  and  are  as 
nearly  as  possible  horizontal  on  the  large  scale. 

The  lower  part  of  the  lignite  bed  is  very  compact  and  tough  under  ^ar*®^*" <>f 
the  pick,  and  holds  in  some  layers  many  drops  of  amber.  The  jointage 
planes  form  a  conspicuous  feature,  and  were  not  noticed  in  anything 
like  the  same  perfection  in  other  lignite  beds  examined.  They  cause 
the  coal  to  break  off  in  large  cubical  pieces  which  lie  in  the  stream  at 
its  base.  Some  of  them  show  thin  seams  of  white  gypsum,  and  in  one 
case  a  thin  Him  of  iron  pyrites  was  detected,  being  the  first  appearance 
of  this  mineral  in  connection  with  these  lignite  deposits. 

This  section  also  exhibits  the  first  instance  of  dislocation  observed  to  Disiooation 


consumed. 
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affect  the  Lignite  Tertiary  formation.  The  eighteen-foot  lignite  and 
associated  strata,  are  seen  to  have  been  brought  to  their  present  posi- 
tion by  a  downthi*ow  fault,  on  the  other  side  of  which  their  place  is 
taken  by  underlying  sandy  clays, 
lion  of  bed  Tho  southern  side  of -the  valley,  opposite  this  great  lignite  bed,  is 
broken  down,  and  forms  a  gentle  though  irregular  slope,  which  is 
encumbered  by  many  large,  strangely  shaped  and  coloured  blocks  of 
stone,  much  harder  than  any  rocks  occurring  in  the  neighbourhood, 
and  in  pieces  larger  than  the  erratics  found  in  the  region.  They 
proved  on  inspection  to  consist  of  masses  of  beds  such  as  those  asso- 
ciated with  the  lignite,  but  indui*ated  by  its  combustion,  which  has 
also  caused  tho  interruption  in  the  edge  of  the  valley.  About  a 
fourth  of  a  mile  east  on  the  same  valley  the  great  lignite  is  again 
exposed,  and  apparently  in  much  the  same  development  and  association. 
Plant  remains.  The  plants  in  layer  5,  are  in  a  beautiful  state  of  preser\^ation,.and 
when  the  clay  is  first  split  open,  show  every  vein-mark  in  perfection, 
not  only  in  the  larger  and  coarser  leaves  but  in  delicate  ferns,  which  are 
here  unusually  common.  The  matrix  is,  however,  unfbrtunately  soft. 
It  crumbles  easily,  and  tends  to  crack  on  drying.  A  considerable 
number  of  specimens  of  fossil  plants  from  the  vicinity  of  Porcupine 
Creek  have  been  prcsei'ved,  though  all  in  a  more  or  less  shattered  con- 
dition. They  are  in  the  main  identical  with  those  of  the  Fort  Union 
Group,  and  include  Glyptostrobus  EuropeuSj  Sequoia  Langsdorffii,  Thuja 
interrupta,  Onocka  sensibilis,  and  other  species  of  ferns ;  and  examples  of 
the  leaves  of  many  deciduous  trees.  For  the  identification  of  these 
fossils,  and  the  notes  on  them  which  appear  in  my  report  on  the 
Geology  and  Jiesources  of  the  Forty-ninth  Parallel,  I  am  indebted  to  Prin- 
•   cipal  Dawson. 

No  molluscous  remains  wore  found  in  any  of  the  Porcupine  Creek 
sections. 

Lignite  Tertiary  Bocks  on  the  Traders'  Road  to  Wood  Mountain, 

m 

Traders' Road.  The  furthest  wost  of  the  sections  in  the  vicinity  of  Porcupine  Creek 
— that  in  which  the  eighteen-foot  lignite  occurs — is  situated  near  the 
393  mile  point  on  the  Line,  and  lies  about  thirty  miles  south-east  of  the 
trading  settlement  of  half-breeds  known  as  Montagne  de  BoiSy  Wood,  or 
Woody  Mountain.  Tho  point  above  indicated  was  the  terminal  one  of 
the  geological  work  of  the  season  of  1873.  Eeverting  now  to  Wood 
End,  on  the  Souris  Eiver,  the  exposm*es  of  Lignite  Tertiary  ix)cks  on 
the  Traders'  Boad  to  Wood  Mountain — which  runs  nearly  parallel  With, 
but  to  the  north  of  the  Boundary  line — require  a  brief  notice. 
The  section  fii*st  met  with  is  that  already  described  as  filling  a  gap  in 
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the  Bequence  on  the  line.  Westward  for  about  ninety  miles,  no  beds 
underlying  the  drift  and  surface  deposits  are  seen  in  the  vicinity  of 
the  Traders'  Eoad.  Beyond  this  point,  however,  for  the  remainder  o^ 
the  way  to  Wood  Mountain — about  thirty  miles — many  more  or  loss 
perfect  exposures  of  the  rocks  of  the  Lignite  Tertiary  occur. 

The  road  here  follows  along  the  northern  slope  of  the  water-shed 
plateau,  or  occasionally  crosses  over  one  of  its  projecting  spurs.  The 
whole  region  appeal's  to  be  formed  of  rocks  of  Tertiary  age,  against 
which  the  drift  deposits  of  the  northern  extension  of  the  Coteau,  else- 
where more  fully  described,  are  found  to  lie. 

The  north-eastern  exposure  of  this  series  is  found  in  a  steep  wooded  General 
hill,  which  forms  the  salfont  angle  between  two  of  the  broad  flat-bot- rooks, 
tomed  valleys,  so  common  in  this  region.  The  section  consists  of 
alternations  of  sand  and  arenaceous  clay  of  light-grey  and  di*ab  colours, 
the  different  layers  not  well  defined.  No  haixi  sandstone  layei-s  ci'op 
oat,  and  the  whole  of  the  beds  are  of  a  very  soft  and  unconsolidated 
nature.  A  seam  of  impure  lignite  two  feet  in  thickness  occurs.  It  is 
soft,  brown  in  colour,  and  holds  much  sandy  matter.  Selenite  crystals 
are  abundant,  and  some  thin  layers  of  ironstone  are  also  found.  The 
whole  appears  to  be  quite  horizontal,  and  the  thickness  more  or  less 
perfectly  displayed,  must  be  over  150  feet. 

The  remainder  of  the  sections  from  this  point  to  Wood  Mountain  do 
not  present  any  features  of  much  interest,  and  resemble  pretty  closely 
that  just  described.  Yellowish-grey,  greyish,  whitish,  and  drab,  soft 
arenaceous  clays  and  sandstones,  appear  with  unvaiying  monotony  in 
all  the  scarped  valleys,  which  hero  ramify  in  every  direction.  No 
fossils,  except  the  badly  preserved  remains  of  plants,  wore  found,  nor 
were  lignites  of  any  importance  observed,  though  some  of  the  men  on  a 
banting  excursion,  some  miles  south  of  the  road,  brought  back  samples 
of  a  fair  quality. 

Bocks  near  Wood  Mottntain.* 

In  the  immediate  neighbourhood  of  the  half-breed  settlement  of  Wood  General 
Mountain,  no  good  exposures  were  observed.     Where  rocks  are  seen  ^^JS^^J Wood 
they  are  generally  hard  greyish  sandstones,  which  protrude  here  and^®*^^"** 
there  in  the  sides  of  the  hills,  and  banks  of  valleys,  the  softer  interven. 
ing  beds  being  concealed.     These  sandstones  no  doubt  belong  to  the 
Lignite   Tertiary,  and  probably  occur  at   several  different   horizons. 
They  have  much  to  do  with  the  definite  shape  of  the  watei-shed  plateau, 
which  but  for  them  would  probably  have  been  but  a  diffuse  ridge. 

*  The  name  Wood,  or  Woody  Mountain,  is  sometimes  used  to  designate  the  whole,  or  an  indefi- 
nite jKut,  of  the  Tertiary  watershed  plateau.  It  is  here  restricted  to  the  half-breed  settlement 
•od  Its  immediate  Tioinity. 
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South-west  of  Wood  Mountain,  on  the  trails  used  by  the  half-breeds 
of  that  place  in  going  to  Fort  N.  J,  Turney — a  small  trading  past  south 
of  the  Line — ravines  cut  in  the  southern  edge  of  the  watershed  plateau 
show  occasional  sections  of  the  Lignite  Tertiary  rocks.  At  nineteen 
miles  fix)m  Wood  Mountain,  by  odometer,  the  edge  of  the  plateau  is 
reached,  and  a  few  miles  further  on,  the  trail  crosses  the  junction  of  the 
Tertiary  and  Cretaceous,  and  passes  out  on  a  lower  level  plain  based 
on  the  latter  formation.  Near  this  place,  an  exposure  shows  several 
seams  of  lignite,  one  of  which  appeared  to  be  of  good  quality  and 
considerable  thickness,  though  not  sufficiently  well  exposed  for  meas- 
urement. This  bed  tui*ns  out  from  the  bank  in  which  it  occurs,  a  copi- 
ous spring  of  cold  water,  with  a  very  slight  ferruginous  taste.  The 
associated  beds  are  thick  arenaceous  clays  of  purplish-brown  colour; 
soft,  and  containing  some  selenite  in  crystals. 

Sections  in  the  Bad  Lands  South  of  Wood  Mountain, 

The  most  instructive  section,  however,  in  the  Wood  Mountain  region, 
lies  twenty  miles  south  of  the  settlement  of  that  name,  on  the  forty- 
ninth  parallel  near  the  425  mile  point  from  Eed  River.  Here  beds  un- 
doubtedly belonging  to  the  Lignite  Tertiary  formation — which,  east 
of  this  locality  has  covered  so  great  an  area  of  country — are  found 
clearly  superposed  on  indubitable  Cretaceous  rocks.  The  exposures  are 
numerous,  and  are  produced  by  the  streams  flowing  from  the  southern 
escarpment  of  the  water-shed  plateau  above  referred  to,  which  has  here 
been  gashed  by  their  action  into  most  rugged  Bad  Lands. 
BtA  Lands.  This  term  has  attached  to  it  in  the  western  regions  of  America,  a 

peculiar  significance,  and  is  applied  to  the  rugged  and  desolate  country 
formed  where  the  woft,  clayey  Tertiary  formations  are  undergoing  rapid 
waste.  Steep  irregular  hills  of  clay,  on  which  scarcely  a  trace  of 
vegetation  exists,  are  found,  separated  by  deep,  nearly  perpendicular- 
sided,  and  often  well  nigh  impassable  valleys;  or,  when  denudation  has 
advanced  to  a  further  stage — and  especially  when  some  more  resisting 
stratum  forms  a  natural  base  to  the  clayey  beds — an  arid  flat,  paved 
with  the  washed-down  clays,  almost  as  hard  as  stone  when  dry,  is 
pi-oduced,  and  supports  irregular  cones  and  buttes  of  clay,  the  remnants 
of  a  former  high-level  plateau.  Denudation  in  these  regions,  pix)ceeds 
with  extreme  rapidity  during  the  short  period  of  each  year,  in  which 
Their  the  soil  is  Saturated  with  water.     The  term  first  and  typically  applied 

character.  to  the  newer  White  River  Tertiarips  of  Nebraska,  has  been  extended  to 
cover  country  of  similar  nature  in  the  Lignite  Tertiary  regions  of  the 
Upper  Missouri,  and  other  Tertiary  areas  of  the  west.  In  the  Bad 
liands  south  of  Wood  Mountain,  the  hills  assume  the  form  of  broken 
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plateaux,  degenorating  gradually  into  conical  peaks,  when  a  hai'der 
layer  of  sandstone,  or  material  indurated  by  the  combustion  of  lignite 
beds,  forms  a  resistant  capping.  When  no  such  protection  is  afforded, 
rounded  mud-lumps  are  produced  from  the  homogeneous  arenaceous 
clays.  Waste  proceeds  entirely  by  the  power  of  falling  rain  and  the 
sliding  down  of  the  half-liquid  clays  in  the  period  of  the  melting  snow 
in  spring.  The  clay  hills  are  consequently  furrowed  fix)m  top  to  base, 
by  innumerable  runnels  converging  into  larger  farrows  below.  The 
small  streams  rapidly  cutting  back  among  these  hills,  have  formed  many 
narrow  steep- walled  gullies,  while  the  larger  brooks  have  produced 
wide  flat-bottomed  valleys  at  a  lower  level,  in  which  the  streams  pursue 
very  8ei*pentine  coui'ses.  Denudation  is  even  here,  however,  still 
going  on,  as  from  the  frequent  change  in  the  channel  of  the  stream,  it 
is  constantly  encroaching  on  the  banks  of  the  main  valley,  undercutting 
them  and  causing  landslips.  The  mothoci  of  the  immense  denudation 
of  Tertiary  beds,  which  is  proved  to  have  taken  place  over  the  area  of 
the  western  plains,  is  explained  by  that  still  in  progress  in  this  way 
along  their  present  borders. 

The  general  section  at  this  place,  which  though  not  exposed  as  a 
whole  at  any  one  spot  is  remarkably  clear,  is  naturally  divided  into 
four  parts. 

Taking  first  the  highest  bed  seen,  the  order  is  lis  follows.    (Plate  III.  <Tenerai 

oCCl'lOIl* 

A.,  Fig.  2.) 

0.    Yellowish  sand  and  arenaceous  clay,  somewhat  indurated  in  certain 
layei*s  and  forming  a  soft  sandstone.  It  produces  the  flat  plateau- 
like tops  of  the  highest  hills  seen.     About  bQ  feet, 
i^-     Clays  and  arenaceous-clays,  with   a  general    purplish-grey  colour 

when  viewed  from  a  distance.     About  IbO  feet. 
7'     Yellowish  and  rusty  sands,  in   some  places  approaching  arenaceous 

clays,  often  nodular.     About  SO  feet. 
^'     Greyish-black  clays,  rather  hard  and  very  homogeneous,  breaking 
into    small    angular   fragments   on    weathering,    and    forming 
earthy  banks.     About 40 feet  f^een. 
The  whole  of  the  beds  appear  to  be  conformable,  and  disregarding 
minor  irregularities,  arc  quite  Iwrizonlal  to  the  eye. 

The  clays  and  arenaceous  clays  of  the  upper  part  of  Division  f^.  are  Lignite 
very  regularly  bedded  and  include  a  lignite  bearing  zone.  Three 
lignite  beds,  of  from  one  to  two  feet  each  in  thickness,  were  observed, 
but  they  are  separated  from  each  other  by  rather  wide  clay  partings, 
and  are  not  pure  or  of  good  quality.  A  bed  rich  in  the  remains  of  plants 
immediately  overlies  the  upper  lignite.  It  is  composed  of  a  veiy  fine 
and  nearly  white  indurated  clay,  in  which  the  most  delicate  structures 

are  perfectly  presei*ved.     From  its  soft  and  crumbling  character,  it  is 
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almost  impossible  to  obtain  or  keep  good  specimens ;  but,  in  the  frag- 
^  mcnts  which  were  preserved,  a  tew  very  interesting  plants  appear.  Of 
these,  some  are  characteristic  of  the  Fort  Union  Gi-oup,  and  identical 
with  those  of.  Porcupine  Creek.  The  association  of  remains  is  that  of  a 
fresh-water  pond  or  lake,  and  a  fine  new  species  of  Lmxna  occcure 
abundantly. 
Plant  remains.  In  the  lower  portion  of  this  division,  the  beds  are  more  sombre  in  tint, 
and  little  differentiated  by  colour,  which  elsewhere  often  renders  the 
stratification  apparent.  They  contain  some  layei*s  of  sand  and  sand- 
stone, which  show  much  false-beddinii^and  current  structure,  and  some- 
times terminate  suddenly  with  abrupt  undulations.  In  some  places, 
sufficient  calcareous  cement  has  been  introduced  among  the  grains  to 
form  haixi  sandstones,  but  their  thickness  is  never  great,  nor  do  they 
extend  far.  Much  ironstone  occurs  in  thin  nodular  layei*s,  and  some 
selenite.  About  one-thiixl  fi-om  the  baso  of  this  division  a  bed  was  found, 
in  which  curious  fruits  have  been  preserved,  referable  to  an  yEsculus. 
which  has  been  named  E,  antiquus.  (Geology  k  Resoui'ces  of  the  P'orty- 
ninth  Parallel,  p.  330.) 
Bones  of  The  most  interesting  feature  of  this  part  of  the  section,  however,  is 

Vertebrates,  ^^^q  occurrence  of  the  remains  of  vertebrate  animals.  These  are  found 
exclusively  in  the  lower  portion  of  this  division,  and  most  of  them  below 
the  fruit-bed  just  mentioned.  They  are  generally  closely  connected  with 
the  ironstone  layers,  and  are  often  themselves  impregnated  with  that 
substance.  They  ai'c  also,  unfortunately,  apt  to  be  attached  to  the  iron- 
stone nodules,  or  incorporated  with  them,  and  traversed  by  crack-lines, 
in  such  a  way  as  to  render  it  ditticult  to  obtain  good  wpocimens.  A  more 
prolonged  soarcli  among  those  hills  than  I  was  able  to  make,  would, 
however,  no  doubt  result  in  the  discovery  of  localities  where  the 
remains  are  more  abundant  and  in  better  preservation. 

Professoi-  Cope  kindly  examined  the  vei'tebrate  fossils  obt^iined  in 
connection  with  the  expedition.  Those  from  this  place  include  frag- 
ments of  several  species  of  turtles,  sciiles  of  a  gar-pike,  and  bi*oken  bones 
of  dinosaurian  reptiles.  Of  the  turtles,  two  are  new  species,  to  which 
Professor  Cope  has  given  the  names — Phistomenus  costaiiiSf  and  P. 
coalescens — and  there  are  j)ortions  of  species  of  Trionyx  and  Compsemys. 
The  gar-pike  belongs  to  the  genus  Clastes,  and  of  the  dinosaurian 
remains,  though  mostly  too  fragmentary  for  determination,  a  caudal 
vei'tebra  resembles  that  of  Hadrosaurus. 
Crctiiccous  No.  Division  y,^  the  lower  series  of  yellow  sandb  and  arenaceous  clays,  is  a 
Group!"^  ***"  much  better  defined  member  of  the  section  than  division  a.  It  is 
exposed  chiefly  in  the  banks  of  the  smaller  ravines,  but  also  in  the 
upper  parts  of  those  of  the  main  bi-ooks.  The  nodules  which  it  contains 
are  large  and  irregular,  but  often  approach  more  or  less  closely  to  a 
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spherical  form.  They  are  arranged  in  horizontal  lines  in  the  exposures. 
No  fossils  were  found  in  this  part  of  the  section. 

The  line  of  separation  between  divisions},  and  ^5.^  is  quite  well-marked 
by  the  change  in  the  coloui*.  Division  rf  shows  scarcely  a  trace  of  stra- 
tification lines.  I  was  very  anxious  to  obtain  fossils  from  it  but 
succeeded  in  collecting  a  few  small  fragments  only.  They,  however* 
indicate  purely  marine  conditions,  and  one  of  them  is  reierabl\to  the 
genus  Leda  or  Yoldia,  The  identification  of  the  horizon  of  this  bca  does 
not,  however,  depend  on  such  slight  grounds  as  those,  as  it  wjis  after- 
wards traced  westwaixi,  and  found  to  bo  continuous  with  well-marked 
fossiliferous  Cretaceous  rocks. 

Division  a.  and  /?.  of  this  section,  clearly  belong  to  the  Lignite  Portion  of 
Tertiary.  They  probably  represent,  however,  mei-ely  the  lower  layci's,  '^^''^»*''y,  . 
and  differ  somewhat  in  lithological  character  and  arrangement  from 
those  seen  at  Porcupine  Creek,  thirty  miles  east  of  this  place,  and  at 
other  localities  still  further  eastward.  These  beds,  no  doubt,  belong  to 
a  lower  part  of  the  series  than  is  exposed  in  any  of  the  sections  examined 
between  this  locality  and  the  Missouri  Cot^au,  and  are  probably  also 
older  than  any  of  those  found  in  the  Souris  Valley.  The  beds  described 
as  occurring  on  the  trail  south  of  Wood  Mountain,  belong  to  about  the 
same  horizon,  and  it  is  probable  that  those  seen  in  some  places  on  the 
Traders*  road,  may  not  be  much  higher  up  in  the  series.  It  would  appear 
that  the  conditions  most  favourable  to  the  pi-oduction  of  deposits  of 
lignite,  did  not  occur  frequently  or  continue  long  in  the  earlier  stages 
of  the  formation  in  this  locality. 

Division  ^,  being  certainly  Cretaceous,  it  only  remains  to  classify 
division  x.,  which  is  so  markedly  diflbrent  in  character  from  the  beds 
above  and  below  it.  This  bed,  I  believe,  represents  group  No.  5,  of  the 
Cretaceous,  or  the  Fox  Hill  Group  of  Meek  and  Hayden.  It  was 
frequently  observed  at  other  places  further  west,  and  its  relation  will 
be  more  fully  discuHsed  in  the  sequel. 

The  lignite  beds  occurring  in  division  /^.,  have  been  burned  away  combustion  of 
over  great  areas  in  this  region.  Numerous  red-topped  hills  are  seen,  ^"**®  *^®^*'' 
the  capping  being  composed  of  in<luratod  clays  and  sandstones  often 
with  much  the  colour  and  appearance  of  red  bi-ick.  The  tops  of  these 
hills  are  nearly  on  the  same  plane,  and  this,  if  traced  back  into  some 
of  the  larger  hills  and  edges  of  the  plateau,  exactly  coincides  with 
the  zone  thei*e  still  containing  the  lignite.  The  beds,  as  there  exposed, 
however,  seem  haixlly  of  sufficient  thickness  or  importance  to  cause  an 
alteration  of  the  ^traUi  so  extensive  as  has  taken  place.  It  is  possible, 
fi"om  the  irregular ^laturc  of  these  deposits,  that  over  the  areas  destroyed 
by  combustion,  the  lignite  has  been  thicker  and  of  better  quality,  and 
that  the  fire  may  have  been  unable  to  extend  itself  into  the  thinner  por- 
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tions  of  the  bed,  whore  it  is  separated  by  clay  partings  and  covered  by 
such  a  gi'eat  thicknei>s  of  other  deposits.  The  combustion  must  have 
taken  place  ages  ago,  as  only  isolated  red-topped  buttes  now  remain  to 
mark  what  must  have  been  the  level  of  the  plain  at  that  time.  (Plate 
III.  A.,  Fig.  1.) 

CrefbLceous  and  Tertiary  Hocks   south  of  Wood  Mountain  Plateau, 
and  between  the  Bad  Lands  and   White  Mud  River, 

Rocks  south  of  On  proceeding  wcstwaixl  along  the  Line  from  the  sections  above 
Mountain  described,  one  passes  over  Cretaceous  beds,  while  the  southern  edge  of 
Plateau.  ^^j^^  Wood    Mouiitaiu  water-shed  plateau — which  is  here  coextensive 

with  the  edge  of  the  Tertiary — follows  a  moi-e  or  less  nearly  parallel 
direction  at  a  distance  of  ten  to  fifteen  miles  to  the  north. 
Great  8^>rea€i  of  The  sombrc  Crotaceous  clays  of  division  d.,  may  be  traced  almost 
continuously  for  a  distance  of  about  ten  miles.  Lower  beds  are,  how- 
ever, cx2)osed,  by  the  general  slight  easterly  dip  of  the  rocks.  This  is 
pi-ovcd  by  the  fact  that  the  sombre  clays,  though  first  seen  in  the  bot- 
toms of  the  valleys,  soon  form  the  whole  mass  of  the  hills.  They 
attain  this  position  much  more  rapidly  than  the  slight  westwai*d  slope 
of  the  surface  of  the  country  at  this  place,  will  account  for.  About  ten 
miles  westward,  near  the  cmssing  of  the  forty-ninth  parallel  and  ti-ail 
to  Fort  N.  J.  Tnrney,  where  the  Wood  Mountain  Astronomical  Station 
was»  established,  good  exposures  of  these  rocks  are  again  found  in  the 
banks  of  the  valley  of  a  large  brook.  On  careful  examination  they 
were  found  to  contain  fossils,  and  specimens  of  BacuUtes  compressus, 
B.  ovatus,  and  other  forms  characteristic  of  Meek  and  Haydcn's  4th,  or 
Fort  Pierre  Group,  were  Obtained.  This  horizon  is  also  indicated  by 
their  powition  relatively  to  the  Tertiary  and  their  lithological 
character. 
lathoioKicai  The  rock  is  a  soft  clay-shale,  which   though  fine  and  regularly  strat- 

ified,  from  its  homogeneous  character  haixlly  shows  traces  of  its  bedding. 
It  crumbles  down  into  earthy  banks,  which,  however,  in  some  places, 
exhibit  prominent  nodular  bands  of  ironstone,  and  in  connection  with 
those  the  fossils  are,  for  the  most  part,  preserved.  They  are  usually 
completely  imbed(lc<l  in  the  ironstone  and  filled  with  it,  though  the 
concretions  must  have  been  formed  some  time  after  the  deposit  of  the 
clay,  as  the  larger  shells  are  completely  crushed.  The  BacuUtes  still 
retain  to  a  great  extent,  their  original  nacreous  lustre  and  play  of 
coloui'.  The  ironstone  nodules  ai*e  often  septarian,  and  from  the  rapid 
removal  of  the  clays  by  denudation,  the  fragments  sti'cw  the  surface  in 
abundance.  Selenite  is  diffused  in  small  quantity  through  all  parts  of 
the  beds. 
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Taking  into  accoant  tho  difference  of  level  between  this  locality  and 
that  of  the  section  of  the  Bad  Lands,  the  clays  here  seen  must  be  at  least 
200  feet  below  the  base  of  division  y.  The  sombre  Cretaceous  clays  of 
these  localities  much  resemble  in  lithological  characters  the  beds 
of  the  Pembina  Mountain  Group,  and  they  also  hold  the  same  relation 
to  tho  overlying  Lignite  Tertiary  series  as  that  assigned  to  those 
deposits.  They  differ  chiefly  in  being  less  consolidated  and  darker  in 
colour,  and  in  forming  when  weathered  a  crumbling  bank  of  earthy 
appearance,  rather  than  one  of  somewhat  sharp-angled  shaly  fragments. 
The  scarcity  of  fossils  in  the  Pembina  Mountain  sections,  prevents  any 
palffiontological  comparison  of  these  beds  with  them.  It  must  be 
remembered,  too,  that  at  least  several  hundred  feet  of  the  upper  part  of 
the  Pembina  Mountain  (ri-oup-on  the  eastei*n  margin  of  the  basin,  was  Comparison 

,,..,.  .      n  A\  •  T-i  1  with  Pembina 

not  seen,  and  it  is  this  very  part  ol  the  series  which  must  be  ropre- Mountain 
sented  here.  Taking  into  account,  however,  the  great  distance  sepa- 
rating the  exposures  on  the  eastern  and  western  margins  of  the  region 
covei-ed  by  Tertiary,  the  lithological  and  structui*al  resemblance  of  the 
deposits  is  quite  as  close  as  could  be  looked  for,  even  in  an  area  charac- 
terized by  such  wide-spread  similar  conditions,  as  the  interior  plateau 
of  the  continent. 

Westward  from  these  sections,  the  continuity  of  the  Cretaceous  clays  Fossils. 
in  the  vicinity  of  the  Boundary  Line,  is  indicated  by  occasional  small 
exposures,  and  at  a  distance  of  thirteen  miles,  a  tolerably  good  exhi- 
bition of  the  rocks  again  occurs.  They  are  now  found  to  resemble 
very  closely  the  clay-shales  of  the  upper  part  of  the  Pembina  Moun- 
tain series,  and  to  ditfer  to  a  corresponding  extent  from  those  last 
described.  They  arc  firmer  in  texture,  and  lighter  in  colour,  and  are 
traversed  in  all  directions  by  rusty-faced  ci*acks.  The  peculiar 
small  rusty  fucoidal  markings,  already  more  than  once  referred  to, 
are  also  abundant,  though  other  fossils  are  extremely  scarce.  A  few 
impressions  resembling  fish-scales,  but  very  obscure,  were  found  ;  also 
a  single  specimen  o^ Baculites  compressuSy  being  a  cast  of  the  interior  of 
the  shell  in  soft  ironstone,  with  tho  impressions  of  two  gasteropodous 
shells,  which  had  fallen  into  its  outer  chamber.  One  of  the  latter  is  of 
naticoid  type,  with  a  short  spire,  and  few  volutions  rapidly  increasing 
in  size.  Not  a  trace  of  tho  calcareous  substance  of  any  of  these  fossils 
remains;  and  the  clay-Shale  shows,  in  many  places,  obscure  impres- 
sions, which  apparently  mark  the  former  positions  of  other  calcareous 
fossils,  as  in  the  shales  of  the  Pembina  Mountain  series.  Taken  in  con- 
nection with  the  indications  just  mentioned,  the  fact  that  two  shells 
of  different  species  were  caught  up  in  the  body-chamber  of  the  single 
BacuUte,  which  owed  its  preservation  to  an  ironstone  concretion,  would 
tend  to  show  that  organic  remains  were  originally  somewhat  abundant. 


38  A 


QEOLOQIOAL    SURVEY   OF  OANADA. 


Division  If 
at  White  Mad 
River. 


but  that  tliey  have  been  removed  by  chemical  action  in  the  way  already 
noticed. 
Bleached  clays.  Selenite  in  small  crystals  abounds,  and  is  generally  found  filling  the 
lines  of  fissure.  Well-marked  white  bands  indicate  the  stratification 
lines  in  some  places.  They  are  occasionally  several  inches  in  thickness, 
and  have  evidently  been  bleached  subsequently  to  the  deposition  of  the 
clays,  by  the  percolation  of  water  charged  with  sulphuric  acid,  pi-o- 
duced  by  the  decomposition  of  pyrites,  along  the  more  permeable 
layers. 

Where  the  Line  crosses  White  Mud  River,*  or  Frenchman's  Creek, 
numerous  and  very  fine  exposures  of  the  Cretaceous  rocks  occur.  The 
stream  flows  in  the  bottom  of  a  great  trough,  cut  out  of  the  soft  Creta- 
ceous strata,  over  three  hundred  feet  deep,  and  in  some  places  fully 
three  miles  wide.  Many  ravines  enter  this  valley  from  the  sides,  and 
numei-ous  land-slips  have  brought  down  the  upper  beds  to  various 
levels  in  its  banks,  and  have  produced  a  rugged  mass  of  conical  hills 
and  ridges.  The  tops  of  the  banks  on  both  sides  of  the  valley  are 
formed  of  yellowish  ferruginous  sands,  referable  to  division  }.,  of  the 
Bad  Land  section.  They  are,  in  many  places,  hardened  into  layers  of 
sandstone,  and  are  nowhere  very  soft.  Land-slips  have  confused  the 
section,  but  they  can  be  traced  in  their  original  position  as  far  up  and 
down  the  valley  as  can  be  seen.  I  could  find  no  fossils  in  these  beds, 
though  sixty  to  seventy  feet  of  them  must  be  visible  in  some  places. 

Below  these  are  sombre  Cretaceous  clays  of  division  <J.,  and  they 
extend  downward  to  the  water  level  of  the  river ;  showing  a  thickness 
of  273  feet,  the  base  not  being  seen.  The  portion  of  these  clay-shales 
most  closely  resembling  those'last  described,  and  those  of  the  Pembina 
Mountain  series,  lien  immediately  below  the  yellow  sands.  Below  this, 
to  the  bottom  of  the  valley,  they  show  rather  the  crumbling  earthy 
chai'acter  and  more  sombre  coloi*  of  the  Bad  Lands  and  Wood  Mountain 
Astronomical  Station  exposures.  This  would  tend  to  prove  that  rocks 
like  those  of  the  up|)er  part  of  the  typical  Pembina  Mountain  series, 
are  not  confined  to  any  particular  horizon  in  the  western  representa- 
tives of  that  group.  About  100  feet  below  the  base  of  the  yellow  sands, 
a  bed  characterized  by  the  great  abundance  of  the  remains  of  a  fine 
species  of  Ostrea  occurs.  It  is  referable  to  Ostrea  patina  of  Meek  and 
Hayden ;  and  fragments  of  a  thick  Inoceramus  appear  in  the  same 
stratum.  The  ostreas,  for  the  most  part,  are  quite  perfect,  and  have 
been  intombed  where  they  grew,  the  valves  being  still  attached.  They 
are  frequently  roughened  externally,  and  crusted  with  selenite  crystals. 


Pierre  ahales. 


Fossils. 


*  There  are  probably  half-a-dozen  streams  of  this  name  in  different  parts  of  the  North-west. 
The  best  known  is  that  at  the  south  end  of  Manitoba  Lake,  with  which  this  must  not  be  oon- 
founded. 
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produced  apparently  by  the  action  of  acidulous  waters  on  the   shell 
itself. 

A  short  distance  below  this  ostrea  bed  is  a  zone  containing  many '^Jg^jj,*" 
large  septarian  ironstone  nodules.  In  some  places  a  horizontal  surface 
of  this  bed  has  been  exposed,  forming  an  arid  wind  blown  expanse  of 
crumbled  fi*agments  of  the  shale,  which  here  and  there  supports  an 
Artemisia,  and  from  which  the  nodular  masses  stand  up  at  intervals,  as 
they  have  been  exposed  by  weathering.  The  concretions  ai'c  often  as 
much  as  twelve  or  fifteen  feet  in  diameter,  and  lenticular  in  form,  but 
are  generally  broken  into  fragments  by  the  action  of  the  frost.  They  ' 
hold  remains  of  Amriiojiites  and  BacuUteSy  the  former  at  times  two  fee* 
in  diameter,  and  referable  to  A.  placenta,  a  form,  like  Ostrea  patina, 
characteristic  of  the  4th  gi*oup  of  the  Missouri  River  section.  The 
fossils  are  unfortunately  intei-sected  by  the  cracks  which  traverse  the 
mass  of  the  nodules,  in  such  a  way  as  to  render  their  prese  rvation  very 
difficult  Some  of  them  retain  their  nacreous  lustre  in  all  its  original 
perfection.  Bleached  bands  like  those  already  described,  occur  in  many 
part8  of  these  clays. 

The  beds  here  appear  to  bo  perfectly  horizontal,  and  the  increased  Dip  of  the  i>eds. 
elevation  of  the  general  surface  of  the  country  will  more  than  suffice 
to  account  for  the  reappearance  of  the  yellow  sandy  de]X)sits  last  seen 
in  the  Bad  Lands — without  supposing  the  existence  of  any  gentle 
anticlinal  between  the  two  localities.  Our  camp,  situated  a  short  way 
down  the  eastern  slope  of  the  White  Mud  Valley,  and  consequently 
somewhat  below  the  general  level  of  the  prairie,  was  445  ^^Qt  above  the 
Wood  Mountain  Astronomical  Station,  nineteen  miles  east,  by  com- 
parison of  seven  barometric  readings  at  each  place.  The  base  of  the 
yellow  sands  being  about  30  feet  below  the  camp,  is  409  feet  above  the 
Astronomical  Station  ;  and  as  the  base  of  the  same  stratum  (division 
}.)  in  the  Bad  Land  Section  was  found  to  be  al)Out  1*70  feet  above  the  • 

A8tix)nomical  Station,  a  difference  of  239  feet  between  the  same  horizon 
in  the  Bad  Lands  and  at  White  Mud  Eiver,  would  remain  in  favour  of 
the  latter.  The  distance  being  about  thirty  miles,  gives  an  eastwaixi 
slope  of  about  eight  feet  in  the  mile. 

Cretaceous  and  Tertiary  Rocks —  Wood  Mountain  Settlement  to  the 

Crossing  Place  on  White  Mud  River, 

The  main  trail  going  west  from  Wood  Mountain  settlement,  passes  k,^^.]^^  ^^^^  ^,f 
for  some  distance  along  the  northern  edge  of  the  water-shed  plateau,  ^^'*^*^  ^'** 
and  then  going  over  it  where  it  turns  north-westward,  crosses  the 
valley  of  the  White  Mud  River,  sixteen  miles  north  of  the  forty-ninth 
parallel,   and   twenty-three  miles  north-west  of   the  exposures   last 
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iUmcrihwl.  B<;tween  Wf)fxJ  Mountain  and  the  White  Mud  River  the 
wnUiV-tihinl  plateau  \h  (ormed,  an  before,  of  the  lower  beds  of  the  Lignite 
Turtiury,  and  projectH  like  the  prominent  parts  of  a  cameo,  while  the 
lower  ground,  and  the  deeper  portions  of  the  valleys  of  the  streams, 
an*  formcnl  of  the  underlying  Cretaceous  clays.  On  the  trail,  near 
W<mkI  Mountain,  small  exposures  of  the  Tertiary  rocks  frequently 
appear.  AI>out  thirty-four  miles  west  of  that  place,  sections  of  charao- 
tiiristic  Homhru  Cretaceous  clay-shale  occur,  and  a  deep  bay  of  these 
lower  ro<'kH,  iH^ietrates  the  edge  of  the  Tertiary  plateau  from  the  north, 
in  this  vicinity.  On  ascending  the  plateau  forming  the  west  side  of 
(liiN  bay,  liignite  Tertiary  rocks  are  again  seen  at  intervals,  to  within 
alK»ut  tinoen  miles  of  White  Mud  River,  when  the  road  descends  the 
western  edge  of  the  j)lateau,  and  again  passes  over  the  Cretaceous  clays. 

Hmv  i»i  l'li»rr»  III  (ho  alwence  of  other  information  for  the  district  north-west  of 
\\{hh\  Mountain,  1  would  have  followed  Dr.  Hector  in  provisionally 
indicating  the  l)onler  of  the  Tertiary  as  running  from  the 
Cyprt»ss  to  the  Thunder  Breeding  Hills.  The  occurrence  of  a 
Imy  of  Ciytaceous  ixH»ks  on  the  north  side  of  the  Tertiary  plateau, 
however.  thn>ws  doubt  on  Dr.  Hector's  supposition  of  the  continuity 
t>f  the  i^lge  of  the  Tertiary  l>etwi^n  the  two  last  mentioned 
hHuditios.  Judging  fi-om  analogy,  theiv  is  treason  to  believe  that 
the  Imy  of  (^vtaotHMis  nn^ks  must  extend  continuously  from  the  north 
>idoof  the  plateau  to  the  South  Saskatchewan  River.  The  strata  are 
as  nearly  as  |HW8ible  horir.ontaK  and  thn^ughout  this  region  it  is  found 
that  a  valloy  oiuv  out  down  thixMurh  the  hanier  Tertiarv  rocks  to  the 
iNvtartHM»>»  d»v>  not  in  the  lower  |virt  oi^  i\s  ivurse  again  pass  over  the 
former.  \h\  Wwiov  did  not  ivaeh  the  northern  e^ige  of  the  Tertiary 
Ivlwoon  tho  i\  pivNS  and  Thunder  UiVisiing  Hills,  aiui  it  is  by  no  means 
*vrtain  that  ihoiv  is  ovon  a  lontinuous  es^^arpment  uniting  them,  as 
•  >ho\xh  Oh  tho  n\ap. 

I\\«»h^,^^^^»>^  TwoKo  nolov  oa>t  of  tho  White  Mud  River,  in  the  l^inks  of  a  deep 

»\^nuv  tnlMn,ir\  to  »i,  5:>\vl  o\|v^urt>s  of  tho  l>etcuHN>us  nx^ks  occur, 
^'^ikI  \jold  \\\  ii\\\k\  abundanvo  iho  o harao: ovist io  tl^S!>il>  of  Meek  and 
U;i\don>  k\\\  i^\\^\\\\  /%,;.>.;  r,,<  A  v..i-v>5s%,N  is  the  mtv>i  ix^mmon  form, 
Aiid  1^  ,'^v>HV:;»u\i  w.;h  >o\  01*:*',  >)vv*t>>  oV  Jvxv.rvivs  ai>ti  oiher  molluscs. 
S^Hs  1  n-  o'ii>  ^^t  r  .  -..  . )  ^  r-  / •" , :  ^  i  Wb'v  .rj*  s  Ajvi  .4  •Tr.Tii  aju* f* nnitt, 
A*, V  *.  r .  ,>»i t\  1  \  n  ;  1  ^ ^  X  \ V . xv , :  oi\  at>*i  a  rv  <>s)yv  al  ii  \  i  n  tert^t  i  ng,  as 
h,^\n\j;  Nvn  j>^v\  ..^;;v:\  ixv\\j;:v,i>H\i  K  Tivx  Hvsx:.  ;r,  ^x^]iiie>  further 
5o  tKo  ^xviiv     ;i  o  ^^:v,^o.  Ai  -^^u^  oVivw  .^:  ih^  >vv.>:h  S*sk:»u h^wan.  the 

4IMii  «^\)ro  *n:  ^vx'^^^:x^^;.^^v..  •^S.vii*  ^.Miw^c>i  ^>    '*V    KAwvsri  s  expedilkms 
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limestoney  which,  like  the  enclosing  clays,  are  of  dark-grey  colour. 
The  concretions  occur  only  in  certain  beds  of  the  clay,  and  are  gener- 
ally more  or  less  septarian  in  character,  the  cracks  being  filled  with 
amber-coloured  calcite.  In  other  parts  of  the  section,  beds  with  large 
ironstone  concretions  occur,  and  these  usually  have  the  same  septarian 
character,  but  were  not  observed  to  contain  many  fossils.  Selenite  Ferro-caicite. 
crystals  abound  in  the  clays,  and  a  fibrous  mineral,  which  may  best  be 
called  a  ferro-calcite,  occurs  in  discontinuous  layere  parallel  to  the 
Htratification ;  one  of  which  was  observed  to  be  ncai'ly  a  foot  in  thick- 
nesH.  This  substance  was  also  found  in  connection  with  the  sombre 
clays  of  the  Wood  Mountain  Astronomical  Station  exposures,  and  with 
those  of  the  Bad  Lands.  It  is  minutely  prismatic,  the  prisms  in  some 
cases,  radiating  from  a  centre,  but  more  usually  nearly  pai*allel,  and  at 
right  angles  to  the  beds.  It  is  })early-grey  within,  but  weathers 
yellowish-grey,  and  in  that  state  much  resembles,  at  first  sight,  silicified 
wood. 

The  valley  of  the  White  Mud  Eiver,  where  crossed  on  this  northern 
route,  is  very  broad,  but  the  banks  are  much  reduced  in  height,  as 
compared  with  those  on  the  Line,  and  are  not  of  the  same  precipitous 
chai*acter.  The  bottom  of  the  valley  is  flat,  and  the  soil  being  based  on 
the  Cretaceous  clays  without  the  intermediation  of  drift  material,  is 
barren  in  the  extreme,  and  supports  a  scattered  growth  of  Artemisia^ 
and  some  salt^loving  plants.  The  Cretaceous  clays  are  seen  in  the 
banks,  but  are  not  well  exposed. 


From  the  Souris  River  region  to  this  point  near  the  108th  meridian,  ^^^^  ^^^ 
the  Lignite   Tertiary  beds  exist  as  a  conformable  deposit  <>verlying  ^^^^^JJJJ . j^^^   - 
the  Cretaceous,  properly  so-called.     They  are  generally  nearly  hori-  ^*»«  >^*"- 
zontal,  and  where  they  are  cut  away  the  lowest  beds  exposed  are  these  * 

of  the  Pierre  Gmup,  or  Cretaceous  No.  4.  A  portion  of  the  northern 
extension  of  the  same  lignite-bearing  formation  is  described  by  Dr. 
Bell  in  the  Report  of  progress  for  1873-4,  p.  QQ^  and  analyses  of  lig- 
nites given.  West  of  this  point  lignite-coals  are  now  known  to  occur  on 
Heveral  horizons  in  the  Cretaceous  series,  a  circumstance  not  ascertained 
at  the  time  of  publication  of  my  report  on  the  the  Geology  and  Resources 
oj  the  Region  in  the  Vicinity  of  the  49iA  Parallel.  The  structure  of 
this  western  region  will  form  the  subject  of  a  forthcoming  report. 

Composition  and  Practical  value  of  the  Lignites  and  Ironstones. 

The  coaly  material  of  the  beds  above  described  is,  for  the  most  part  C)ompoiition  of 
true  lignite,   as  distinguished  from  brown   coal,  being  composed   of 
flattened  and  carbonized  tree-timnks.     The  fossil  woods  associated  with 


\ 
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the  planiB,  and  which  can  be  recognized  in  the  mass  of  the  lignites 
themselves,  are  all  coniferous,  and  may,  from  their  structure,  have 
belonged  to  the  species  of  Thuja  and  Sequioa  represented  by  the  leaves 
found  in  the  accompanying  clays  (See  Geology  and  Resources  of  the 
49th  Parallel.  Appendix  A).  I  have  made  some  assays  of  the  lignites, 
for  the  purpose  of  ascertaining  as  far  as  possible  their  economic  value, 
and  in  doing  so  have  not  thought  it  necessary  to  confine  my  examina- 
tion to  those  beds  only  which  are  of  workable  thickness,  as  a  general 
comparison  of  the  various  seams,  thick  or  thin,  is  of  more  value  in  giv- 
ing an  idea  of  the  average  quality  of  the  lignites  of  the  formation  now 
known  and  those  which  further  exploration  may  bring  to  light  over 
the  same  region.  The  analyses,  therefore,  include  a  selection  from  the 
various  sections,  and  several  beds  of  good  quality  and  thickness  are 
unrepresented. 
Mechanical  The  lignites  all  contain,  when  in  the  bed,  a  very  considerable  per- 

c  aractere.  ccntage  of  hygroscopic  water,  and  even  those  which  are  very  hard  and 
tough  under  the  pick  at  fii*st,  when  exposed  to  the  air  tend  from  the 
loss  of  water  to  crack  into  angular  fragments  or  split  up  along  the 
layers  of  deposition,  rendering  it  difficult  to  transport  them  to  any  dis- 
tance without  considerable  loss  and  deterioration.  The  lignites  gener- 
ally present  a  rather  unpromising  appearance  in  the  banks  where  they 
crop  out,  ffom  the  fact  of  their  having  undergone  supei-ticially  a 
cei'tain  amount  of  Assuring  and  the  interstices  being  filled  with  clay 
from  above.  When  followed  inwaixi  a  few  feet,  however,  they  usually 
become  quite  solid  and  compact;  They  vary  a  good  deal  in  appearance, 
some  beds  having  a  dull  lustre  almost  like  that  of  cannel  coal ;  others, 
and  this  is  perhaps  the  most  common  form,  have  the  same  black  colour 
on  faces  of  fracture,  but  tend  rather  to  split  parallel  to  planes  of  deposit 
and  show  on  (careful  examination  distinct  traces  of  the  medullary  rays 
and  rings  of  growth  of  the  component  wood.  Other  samples  have 
almost  a  shaly  appearance,  caused  by  numerous  layera  of  mineral 
charcoal,  which  is  present  in  small  quantities  in  nearly  all  the  beds. 
Amber  spots  are  common  but  generally  quite  small,  The  lignites  do 
not  soil  the  fingers  like  ordinary  bituminous  coal.  Their  powder  is 
generally  a  dark  shade  of  brown  but  sometimes  quite  black. 

They  all  yield  easily  a  dark  brown  solution  when  treated  with  c-aus- 
tic  potash.  The  lignites  from  various  beds  might  be  designated  by 
such  names  as  pitch  coaly  brown  coaly  lavxelUir  broian  coal^  &c.,  but  it 
seems  better,  as  they  pass  by  easy  gradations  from  one  variety  to 
another,  to  class  them  under  the  generic  term  lignite. 
Water  content.  Though  giving  below  the  actual  amount  of  hygroscopic  and  combined 
water  as  found  by  analysis,  it  must  be  premised  that  it  depends  to  a 
large  extent  on  the  conditions  to  which  the  lignites  have  previously 
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been  subjected,  and  that  by  prolonged  exposure  to  dry  air,  it  might 

in  many  cases  have  been  very  considerably  reduced.     I  have,  therefore, 

thought  it  advisable  in  another  place  to  reduce  the  results  of  all  analyses 

to  correspond  to  a  certain  percentage  of  moisture,  that  they  may  be 

better  compared  with  each  other  and  with  foreign  lignites.     The  high 

percentage  of  volatile  combustible  matters  renders  the  difference  due  to 

slow  and  rapid  coking  in  some  cases  very  marked. 

Sauris  Valley.  Section  6.     Lowest  lignite,  two  feet  three  inches  thick.  Analyses. 

Conchoidal  fi'acture  with  rather  dull  surfaces  and  resembling  cannel  coal. 

Ash  reddish-white. 

By  rapid  coking. 

Water 12.07 

Fixed   carbon       45.44  38.90 

Volatile  matter  39.74 

Ash 2.75 


100.00 

Sauris  Valley.  Section  2,  Layer  19.  A  weathered  specimen  separating 
into  laminte  horizontally.  Clay  from  overlying  bed  tilling  fissures. 
Ash  yellowish-bi'own. 

By  rapid  coking. 

Water 13.94 

Fixed   carbon 46.27  38.36 

Volatile  matter 35.00 

Ash 5.79 


100.00 


STuris  Valley.    Section  2.    Layer  17.     Weathered  specimen.     Black, 
compact,  with  shining  faces.     Ash  yellowish. 

By  rapid  coking. 

Water. 12.67 

Fixed  carbon 31.39  28.01 

Volatile  matter 49.52 

Ash 6.42 


100.00 


Souris  VaUey.     Section  2.     Layer  10.     Lustre  dull,  separating  along 
horizontal  planes.     Ash  light  yellowish. 

By  rapid  coking. 

Water 14.90 

Fixed  carbon 36.94  36.68 

Volatile  matter 42.98 

Ash 5.18 

100.00 
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SaurU  Valley,    Section  2.    Layer  2.     A  weathered  specimen  soft  and 

cmmbling.     Ash  greyish-white. 

By  rapid  coking. 

Water 17.97 

Fixed  carbon .  32.86  30.10 

Volatile  matter 44.66 

Ash 4.61 

100.00 

Sauris  Valley.  Section  5.  Black  compact  lignite  with  much  woody 
sti'ucture  apparent.    Ash  yellow. 

By  rapid  coking. 

Water 14.73 

Fixed  carbon 42.48  34.07 

Volatile  matter. .% 39.99 

Ash 2.80 

100.000 

Sauris  Valley.  Section  4.  1  feet  seam.  Hai*d  compact  black  lignite, 
breaking  with  pseudo-conchoidal  fracture,and  showing  traces  of  structure 
of  wood.     Ash  yellowish-white,  light. 

By  rapid  coking. 

Water 15.11 

Fixed  carbon 47.67  41.67 

Volatile  matter 32.76 

Ash 4.56 

100.00 

Sections.  Lowest  Lignite,  Weathered  specimen,  crumbling.  Ash  grey. 

By  rapid  coking. 

Water 18.74 

Fixed  carbon 35.69  30.04 

Volatile  matter 40.54 

Ash 6.03 

100.00 

Section  8.  Middle  Lignite.  Weathered  specimen.  Soft,  bi*eaking 
into  layers  along  deposition  surfaces.  Lai'gely  composed  of  comminuted 
chai*coal-like  fi*agmente. 

By  rapid  coking 

Water 16.28 

Fixed  Carbon 46.25  29.18 

Volatile  matter 33.19 

Ash 4.28 

100.00 
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Section  8.  Upper  Lignite,   Outrcrop  specimen.    Crumbling.    Tends  to 

break  into  layei*8  parallel  to  deposition  planes. 

By  rapid  coking. 

Water 15.20 

Fixed  Carbon 34.45  27.61 

Volatile  matter 44.43 

Agh 5.92 

100.00 

Section  9.    Out-ci-op  specimen.  Brownish.  Fracture  almost concboidal. 

Ash  yollowish-wbite. 

By  rapid  coking. 

Water 15.51 

Fixed  carbon 37.12  28.44 

Volatile  matter 42.65 

Agh 4.72 

100.00 

Section  12.  Lower  part  of  18  feet  seam.  Tough,  compact  lignite, 
separating  into  horizontal  layers.  Much  amber  in  small  spots,  a  good 
deal  of  woody  structure  apparent  and  some  mineral  charcoal.  Ash 
light-grey. 

^  By  rapid  coking. 

Water 12.06 

Fixed  carbon 46.18  41.03 

Volatile  matter 36.12 

Abb 6.65 

100.00 

Section  12,  Upper  part  of  IS  feet  seam.  Out-crop  specimen.  Crumb- 
ling.    Ash  white. 

By  rapid  coking. 

Water 16.87 

Fixed  carbon 34.32  24.30 

Volatile  matter 37.51 

Auh 11.30 

100.00 

The  lignites,  it  will  be  observed,  are  on  the  whole  uniform  in  com-^^^^.^^^ 
position  and  contain  an  average  amount  of  over  40  per  cent,  fixed  car- ^"*'****"^***"* 
bon,  when  the  water  content  is  estimated  at  12  per  cent.  They  are 
thus  inferior  to  the  lignite  coals  in  the  vicinity  of  the  Rocky  Mountains. 
The  lignites  hero  described,  however,  gain  some  advantage  in  a  prac- 
tical point  of  view  from  occurring  in  a  horizontal  position  and 
out-cropping  in  the  sides  of  valleys  in  such  a  way  that  they  might  be 
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Do  not  }neld 
coke  or 
illuminating 
gas. 


Ash. 


Deterioration 
at  outcrop. 


worked  by  simple  adits,  avoiding  the  expense  and  troable  necessary 
when  vertical  sinking  has  to  be  resorted  to  in  the  fii*st  instance. 

None  of  the  lignites  in  this  region  yield  a  true  coke,  but  merely 
shrink  somewhat  in  size  during  the  expulsion  of  the  volatile  combust- 
ible matter,  and  turn  out  of  the  crucible  in  a  dry  incoherent  powder. 
The  volatile  matter  is,  as  might  be  expected,  comparatively  poor  in 
luminous  gases,  and  the  lignites  would,  consequently,  be  of  little  use  in 
the  manufacture  of  illuminating  gas. 

The  ash  is  generally  of  pale  colours ;  grey  and  white,  passing  into 
yellowish-white,  being  the  prevailing  shades.  One  or  two  only  yield  a 
deeply-coloured  ash,  which  is  then  brick-red.  It  is  small  in  amount  in 
most  of  the  specimens,  and  does  not  usually  appear  of  a  nature  to  form 
troublesome  clinker.  The  lignites  when  burning  yield  a  peculiar 
ompyreumatic  odour  but  no  smell  of  sulphur,  and  indeed,  as  might  be 
foreseen  from  the  nature  of  the  ash,  the  quantity  of  sulphur  present  is 
very  small. 

In  the  table  opposite,  the  analyses  of  all  the  lignites  are  calculated  to 
correspond  with  a  quantity  of  water,  combined  or  hygroscopic,  equal 
to  twelve  per  cent.,  which  may,  I  think,  bo  accepted  for  the  samples 
examined  as  the  practical  limit  of  desiccation  in  dry  air  at  ordinary 
temperatures.  This  will  allow  of  a  more  accurate  comparison  of  the 
value  of  those  from  different  Bftrts  of  the  series. 


1 


It  should  be  stated  that,  witCTihe  exception  of  two  or  three  specimens, 
all  those  analysed  were  more  outrcrop  samples,  and  from  the  facility 
with  which  these  lignite  coals  deteriorate  under  atmospheric  influences, 
show  a  result  much  inferior  to  that  which  would  be  obtained  from  the 
same  beds  at  some  depth.  Nos.  1  and  12  with  one  or  two  othoi*s  were 
obtained  from  portions  of  the  beds  recently  exposed  by  slips  of  the 
bank,  and  probably  represent  more  fairly  the  quality  of  the  better  claes 
of  lignites.  The  total  amount  of  carbon,  inclusive  of  that  which 
passes  off  with  the  volatile  matters,  varies  probably  between  GO  and  70 
per  cent.  The  lignites  do  not  appear  to  be  suited  for  smithy  purposes, 
and  the  smiths  who  tried  them  reported  it  difficult  to  obtain  a  welding 
heat.  The  same  fault  has  been  found,  I  believe,  with  even  the  best 
classes  of  similar  fuels  found  in  the  vicinity  of  the  Union  Pacific  Rail- 
way, and  arises,  no  doubt,  fi'om  the  great  pj-oportion  of  volatile  combus- 
tible matter  to  fixed  carbon,  and  the  quantity  of  hygroscopic  and 
combined  water.  As  the  lignites  do  not  coke,  they  would  appear  to  l>o 
unsuitod  for  the  smelting  of  iron  in  the  blast  furnace.  They  are  [)or- 
fectly  suited  for  puddling  ii-on,  and  the  metallurgical  treatment  of 
various  ores,  if  burned  in"gas  furnaces.  Similar  and  even  inferior  lignites 
are  extensively  used  for  steam  purposes  in  various  parts  of  the  world, 
and  may  even  be  employed  on  railways,  though  locomotives  intended 
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to  barn  these  fnels,  in  order  to  give  Batisfactory  reeoltB,  mnst  have, 
compared  to  tfaoee  worked  on  bitamiiioun  coal,  larger  graten  and  fire 
boxeij,  and  loogor  boUcr-tubc-H,  giving  a  greutor  heating  uui'fat.^o  com- 
pared with  the  horfto-powor.  Tho  value  of  the  lignites  ol'  this  rugioD 
liet*  rather  in  the  abiiiidiint  Hujiply  tboy  uffer  of  fuel  of  I'uii-  iiiiulity  lor 
local  UM)  in  a  country  which,  though  ikdupled  fi>r  Ktoclc- ■'aiding  and 
af^ricnUura,  iti  pmctically  without  wood. 


RESULTS  OF   AK.SAYB  OF    LIQNITKS,   WATKK    BKINQ  _KST1MATED 
AT  AN  AVKBAfiE  OF  13  PKR  CKNT. 
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Ironstones.  The  ironstiones  of  this  formation,  though  occuiTing  very  frequently  in 

the  same  sections,  and  in  close  proximity  to  the  coals,  have  not  been 
obsei'vod  in  any  place  to  attain  a  considerable  thickness.  They  genei'- 
ally  run  in  nodular  sheets  of  only  a  few  inches  thick,  through  the  clays 
and  argillaceous  sands.  Externally  they  weather  to  various  shades  of 
chocolate  brown  and  reddish  brown,  but  are  hai-d  and  compact  in 
structure  and  within  preseive  their  original  bluish  or  yellowish  grey 
colour.  They  ring  beneath  the  hammer,  and  break  off  in  conchoidal 
chips.  Considerable  quantities  of  this  material  might  be  gathered  from 
the  sui'face  in  some  localities,  and  it  is  possible  that  lui-thcr  search 
might  bring  to  light  localities  in  which  so  many  layei's  of  ironstone 
occur  in  the  same  section  as  to  render  it  pi*otitable  to  work  over  the 
entire  bank. 

Clay  /romtonesy  Souris  Valley.    Section  2. 

Protoxide  of  iron 49.00 

Water  lost  at  115*0 1.21 

Carbonic  acid,  lost  on  ignition 28.57 

Siliceous  matter  insol .  in  HCl 17.04 

Sulphuric  acid 0.26 

Phosphorus Trace 


Metallic  iron  per  cent.,  in  raw  ore 38.1 1 

Metallic  iron  per  cent.,  in  calcined  ore 54.27 

Clay  Ironstone,  Great  Valley.    Section  9. 

Protoxide  of  iron 46.72 

Water  lost  at  1 15'  C 3.57 

Carbonic  Acid  lost  on  ignition 21.23 

Siliceous  matter  insol.  in  HCl 8.72 

Sulphuric  acid 0.30 

Phosphorus 0.03 


Metallic  iron  per  cent.,  in  raw  ore 37.53 

Metiillic  iron  per  cent.,  in  calcined  ore 49.90 

A  small  quantity  of  iron  is  present  as  peroxide  in  each  ore,  but  I 
have  not  thought  it  necessary  to  make  a  separate  estimation  of  this. 

A  thii*d  specimen  from  the  Great  Valley,  Section  8,  examined  for 
iron,  gave  a  percentage  in  the  raw  ore  of  only  87.05. 

The  percentage  of  iron  in  the  specimens  examined  is  very  good  for 
the  class  of  ores  to  which  they  belong.  The  average  percentage  of  iron 
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of  several  good  English  clay-ii-onstones  amounts  to  33.84 ;  of  Heveral 
samples  of  black-band  ironstones  to  35.39.  Where  these  ironstones  are 
unweathered,  the  whole  of  the  iron  appears  to  be  in  combination  with 
carbonic  acid.  The  quantity  of  sulphur  psesent  is  small,  and  it  is 
entirely  as  sulphuric  acid  and  in  combination  with  lime.  Phosphorus 
is  also  present  in  veiy  small  quantity. 

The  clays  and  argillaceous  sands  accompanying  the  lignites  are  in  Fire-clays. 
many  places  of  the  nature  of  fire-clays,  and  contain  but  very  small 
quantities  of  ii'on  or  lime.  It  is  probable  that  many  of  them  would 
make  very  refractory  tire  bricks.  Clay  of  sufficiently  good  quality  for 
the  manufacture  of  oinlinary  bricks  and  pottery  is  present  everywhere 
in  close  connection  with  the  lignites. 


APPENDIX  n. 


Note  by  Principal  Dawson,  C.M.G.,  LL.D.,  F.E.S.,  on  Fossil  Plants 
Collected  by  Dr.  Selwyn,  in  the  Lignite  Tertiary  Formation 
OF  RocuE  Perc^e,  Souris  River. 

Platan  us  nobilis. — Newberry. 

This  magnificent  leaf,  of  which  several  very  good  specimens  have 
been  obtained,  was  fii*st  described  by  Dr.  Newberry  in  the  Annals 
of  the  Lyceum  of  Now  York  for  1868.  His  specimens  were 
from  near  Fort  Clarke,  on  the  Upper  Missouri,  and  were  found  in 
beds  then  regaixied  as  Miocene  Tertiary,  though  now  known  to  be  much 
older,  and  which  are  on  the  horizon  of  the  Lignite  Tertiary  Series  of 
the  Soui'is  River.  A  figure  of  the  leaf  is  given  in  Dr.  Newberry's  later 
work,  *'  Illustrations  of  Cretaceous  and  Tertiary  Plants,"  Geological 
Survey  of  the  Territories,  1878.  There  can  be  little  doubt  that  this 
plant  is  the  same  with  that  named  by  Lesquereux,  PUitcums  dubia,  in 
1878,  and  subsequent!}-  described  in  his  Report  on  the  Tertiary  Flora  of 
the  Western  Territorios,^as  Aralia  notata.  Fragments  of  this  leaf  were 
obtained  by  Dr.  G.  M.  Dawson  in  the  region  of  the  Souris  River  in 
1874,  but  they  were  too  imperfect  for  description.  The  present  speci- 
mens are  in  some  respects  the  most  perfect  ever  obtained.  Some  of 
them  are  a  foot  in  diameter,  and  they  show  some  points  of  structure 
not  before  noticed. 

I  may,  before  referring  to  these,  quote  Newberry's  description,  which 
is  very  full  and  accurate. 

''  Leaves  large,  one  and  a  half  feet  in  length  and  breadth,  petioled,  3 
lobed,  or  sub-5  lobed,  lobes  acute,  margins  of  lobes  and  base  entire  or 
near  the  summits  of  the  lobes  delicate  sinuate-toothed ;  nervation 
strongly  marked,  generally  parallel;  medial  nerve  straight,  two  basilar 
nerves  of  nearly  equal  length  and  strength  diverge  from  it  at  an  angle 
oi  30°-35*',  are  straight  throughout  and  terminate  in  the  apices  of  the 
principal  lateral  lobes.  Above  the  basilar  nerves  about  1(>  ])air8  of 
iatoi-al  nerves  aj-e  given  ott*  trom  the  mid-rib  at  about  the  same  angle ; 
these  are  nearly  straight  and  parallel,  terminating  in  the  teeth  of  the 
margin.  From  each  of  the  bjisilar  nerves  diverge  about  the  same  number 
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of  pairs  of  branches  as  from  the  mid-rib,  and  these  are  also  nearly 
straight  and  parallel  and  terminate  directly  in  the  margin.  Of  these 
the  second  and  thii-d  exterior,  one  on  each  side,  is  often  much  the 
strongest  of  the  series,  and  is  then  prolonged  into  a  small  bat  distinct 
lateral,  triangular  acute  lobe,  giving  the  leaf  a  somewhat  pentagonal 
form.  From  this  basilar  branch  of  the  lateral  nerves,  12  or  more  short, 
generally  simple  branchlots,  spring  on  the  lower  side,  and  4-5  on  the 
upper  side,  near  the  summit,  all  of  which  terminate  in  the  margins. 
The  tertiary  nerves  connect  the  adjacent  secondary  nerves  nearly  at 
right  angles.  Sometimes  they  are  straight  and  parallel,  but  oftener 
more  or  less  bi*oken  and  branching  where  they  meet,  near  the  middle  of 
the  intei*spaces.  Where  the  systems  of  nervation  of  the  lateral  and 
middle  lobes  come  into  contact,  the  tertiary  nerves  are  sti-ongor  and 
form  a  somewhat  iiTCgular  network,  of  which  the  areola)  are  largo  and 
sub-quadrate.*' 

The  above  description  corresponds  perfectly  with  Dr.  Selwyn's  speci- 
mens, xcept  that  only  the  right  basilar  nerve  sends  off  a  large  branch 
terminating  in  a  lobe ;  that  on  the  left  side  having  somewhat  equal 
branches. 

As  to  the  affinities  of  the  loaf,  Newberry  remarks  that  the  texture  is 
thicker  and  the  surface  smoother  than  most  sycamores,  resembling  in 
this  some  tropical  leaves ;  but  as  the  radical  structure  is  that  of  a 
FlatanuSy  and  the  associated  plants  indicate  a  temperate  climate,  he 
refers  the  plant  to  Platanus, 

Lcsquereux,  in  describing  his  Aralia  notata,  gives  nearly  the  same 
character's,  except  that  he  characterizes  the  secondary  nerves  as  camp- 
todromo,  or  bending  before  they  reach  the  margin.  He  admits  that  ho 
would  consider  it  identical  with^Newberry's  species  but  for  this  feature, 
and  fui'thor  admits  that  in  one  of  his  specimens  the  outer  veins  appear 
to  be  craspedodrome  and  terminating  in  small  teeth,  and  he  refers  to 
other  cases  in  which  such  charactei*s  are  inconstant.  In  Dr.  Selwyn's 
specimens,  while  in  the  basal  part  of  the  loaf  the  veins  bond  somewhat 
towai'd  the  margin,  which  is  entire,  in  the  upper  part  they  run  straight 
to  the  margin,  and  terminate  in  short  teeth,  separated  by  broad, 
shallow  sinuses.  Thus  these  specimens  satisfactorily  unite  Newberry's 
and  Lesquereux's  species. 

Dr.  Selwyn's  specimens,  however,  exhibit  a  peculiarity  which  seems 
to  have  been  absent  from  the  specimens  studied  by  Newberiy  and 
Lesquereux,  in  the  presence  of  two  short  basal  lobes,  extending  back- 
waitl  on  the  petiole.  Each  of  these  is  about  an  inch  in  length,  pointed, 
and  with  one  strong  exterior  tooth  and  two  delicate  nerves,  one 
extending  to  the  point  and  the  other  to  the  tooth.  It  does  not  certainly 
appear  whether  those  basilar  lobes  are  separate  or  united  in  the 
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middle.  If  the  latter,  they  would  present  some  resemblance  in  mode 
of  attachment  to  the  Cretaceons  leaves  known  as  ProtophyUunij  and  to 
the  tertiary  species  of  Fterospermites^  fi'om  which,  however,  this  leaf 
differs  materially  in  other  respects.  These  pequliar  basal  lobes  aro pre- 
served only  in  one  of  the  specimens,  and  they  have  been  wanting  or 
concealed  in  those  tigui*ed  in  the  United  States  Keports. 

In  Dr.  Solwyn's  specimens  the  petiole  is  four  inches  long  in  a  speci- 
men about  a  foot  in  diameter.  It  is  channelled,  woody  in  texture  and 
with  an  articulating  surface  at  the  proximal  end.  This  and  its  great 
abundance  on  certain  surfaces,  shows  that  the  loaf  belonged  to  a  decid- 
uous tree,  wnich,  from  the  localities  cited  by  the  authors  already  named, 
must  have  been  widely  distributed,  though  as  Lesquoreux  remarks, 
especially  abundant  to  the  northwai*d. 

It  is  to  be  hoped  that  further  research  will  disclose  the  fruit  of  this 
remarkable  tree,  and  thus  make  its  affinities  more  certainly  known.  In 
the  meantime,  I  think  it  well  to  retain  Newberiy*s  name,  as  having 
priority,  and  quite  as  likely  to  be  correct  as  any  other.  If  a  Flatanus, 
the  tree  must,  as  Newberry  remarks,  have  borne  somewhat  the  same 
relation  to  our  sycamores  which  Acer  Macraphyllum  of  the  West  Coast 
bears  to  the  other  maples.  This  species  would  seem  to  be  specially  abun- 
dant in  the  Second  Group  (Evanston,  Mount  Bi-osse,  &c.,)  of  Lesquereux's 
arrangement  of  the  Lignite  flora. 

Sassafras  Selwyni,  s.  n. 

Leaf  somewhat  rough  on  the  under  side ;  three  lobed,  three  ribbed, 
with  the  central  lobe  longest;  ribs  and  nerves  sti*ong  and  woody; 
margin  entire  and  slightly  waved ;  breadth,  4.5  centimetres  ;  length,  5 
centimetres.  The  two  lateral  nerves  diverge  at  an  angle  of  40*^  from 
the  mid-rib.  Each  lateral  rib  gives  off  three  small  curved  veins  at  its 
base,  and  these  six  strong  curved  veins  which  bend  round  and  become 
parallel  with  the  margin.  Slender  parallel  veins  are  given  off  from 
the  inner  sides  of  the  lateral  ribs,  and  join  those  of  the  mid-rib  up  to  a 
height  of  1.5  centimetres,  when  the  mid-i'ib  gives  off  6  strong  slightly 
curved  parallel  lateral  veins  on  each  side,  at  angles  of  about  40°. 

This  species  is  represented  by  only  one  well-preserved  example  in 
Dr.  Selwyn's  collections.  Its  form  and  venation  are  very  peculiar,  and  I 
think  entitle  it  to  be  referred  to  Sassafras  with  quite  as  much  proba- 
bility as  many  of  the  loaves  from  the  Cretaceous  referred  to  that  genus, 
It  is  indeed  very  near  to  S.  Cretaceum  Newberry,  especially  the  variety 
obtusum  of  Lesquereux.  It  is  to  be  observed,  however,  that  this  com- 
mon Cretaceous  species  has  also  been  referred  to  Araliopsis.  If  a 
SassafraSy  it  is  of  interest  as  being  the  first  representative  of  that  genus 
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ft'om  the  Lignite  Tertiary,  and  as  connecting  a  generic  form  of  the 
Cretaceous  and  modern  floras  of  America  with  the  Tertiary  as  well. 

QUBRCUS.   Sp. 

An  oak  with  leaves  about  1.5  inch  broad,  and  probably  4  or 
5  inches  long,  having  strong  mid-rib  and  numerous  straight  veins, 
terminating  at  the  apices  of  abruptly-pointed  tooth  pointing  upwaixl. 
This  leaf  seems  diflbrent  from  any  I  can  find  figured.  Its  nearest 
American  ally  seems  to  bo  Q.  antlqua  of  Newberry,  from  the  Cretaceous 
of  Nebraska.  It  is  probably  a  new  species,  but  the  specimens  are 
se^ircely  sufficiently  perfect  to  warrant  its  description. 

Associated  with  these  leaves  are  those  of  a  PopiiluSj  referable  to  the 
widely-iUstributed  P.  arcticUy  of  Heer,  another  which  seems  to  be  P, 
cuneata,  Newberry,  from  the  Fort  Union  group,  and  one  which  may  be 
P.  acerifolia,  of  Newberry,  while  a  fourth  resembles  P.  Ilookeniy  of 
Heer,  found  in  the  McKenzie  River  Tertiary  beds  by  Richai-dson 
There  are  also  leaves  probably  of  a  Corylus  not  unlike  our  modern 
species,  and  a  fragmental  leaf  which  may  belong  to  the  genus  Ptero- 
spermites. 

Taxites  Olriki. — Heer, 

There  are  some  leaves  and  branch  lets  of  Coniferivaud  Taxineae  on  the 
same  slabs  with  the  other  leaves.  The  most  abundant  and  striking  ot 
these  is  a  large-leaved  Taxites,  appai-ontly  T,  Olriki  of  Hcei*,  a  Kpecios 
found  in  Alaska,  CTreonland  and  Spitzbergen.  It  is  the  most  luxuriant 
in  its  foliage  of  the  tertiary  species  of  l^'axitcs,  but  Dr.  Selwyn's  speci- 
mens are  even  larger  and  better  developed  than  those  figured  by  lieer. 

Taxites  Occidental  is. — Newberry, 

Taxites  Occidentalis  of  Newberry  in  represented  by  a  few  small  frag- 
ments, and  there  is  a  well-preserveci  leafy  branch  of  a  Seqiwia, 
ai^jyavenily  S,  Ijavgsdorffii,  though  larger  and  richer  in  foliage  than  most 
of  the  Bpecimens  figured  by  Heer  and  others.  This  species  also  occurs 
at  Porcupine  Creek  (G.  M.  Dawson),  at  Dirt  Hills  (R  Bell),  at 
McKenzie  Kiver  (Richardson),  at  Atlanta  (Heer),  and  very  extensively 
in  the  Tertiary  of  North  America  and  Europe. 

The  above  plants  are  contained  in  slabs  of  a  ferruginous  sandstone, 
which  retains  gooil  impressions  of  their  forms  and  venation,  and  is 
sufficiently  hai-d  to  allow  large  specimens  to  be  obtained. 

The  fossils  above  noticed  would  refer  the  beds  containing  them  to  the 
Eocene  or  Paleocene  group  designated,  in  the  lieports  of  the  Canadian 
Geological  Survey  and  Boundary  Commission,   the   Lignite  Tertiary 
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fieriea,  and. in  HaydenV  and  other  I'eports  of  the  U.  S.  Survey  of  the 
TeiTitories,  the  Fort  Union,  or  Li^nitic,  or  Upper  Laramie  group. 

The  Flora  of  the  Roche  Percee  thus  pi-oves  to  be  similar  to  that  of 
the  Porcupine  Creek  Series  of  Dr.  G.  M.  Dawson's  Report  on  the  49th 
parallel,  to  that  of  the  Lignite  Series  of  the  Lower  Mackenzie  River 
and  to  that  of  the  Fort  Union  gi-oup  and  Lesquereux's  Carbon  group, 
or  thii-d  and  highest  subnli vision  of  the  Laramie  group  of  the  Rocky 
Mountain  Region.  It  l)elongR  U)  the  great  Lignite  Tertiary  series  of 
the  North- West,  which  rests  on  well  characterized  upper  Cretaceous 
rocks ;  and  though  undoubte<Uy  similar  to  that  of  the  Miocene  of  Europe, 
really  characterizes  the  lieds  which  in  the  West  constitute  the  transi- 
tion from  the  Cretaceous  into  the  Tertiary,  and  which  form  one  great 
continuous  sei'ies,  prcbably  on  the  horizon  of  the  Eocene  of  Euroj)e, 
tbongh  with  local  differences  which  are  liable  to  be  mistaken  for  differ- 
ences of  age. 
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To  Alfred  R.  0.  Sblwyn,  Esq.,  F.RS.,  F.G.S., 

Director  qf  the  Otological  Survey  qf  Canada. 

Sib, — I  bog  to  present  herewith  a  report  on  the  exploration  of  the 
Northern  part  of  British  Columbia,  and  the  Peace  River  Country. 
The  Survey  is  indebted  to  Prof  J.  Macoun  for  the  determination  of 
the  plants  enumerated  in  Appendix  I.,  and  to  Principal  J.  W  .Dawson 
for  the  preliminary  note  on  the  Cretaceous  fossil  plants  which  is  incor- 
porated in  the  report 

I  have  the  honour  to  be, 

Sir, 

Your  obedient  servant, 

GEORGE  M.  DAWSON. 
Montreal,  Mai-ch  25  1881. 


Note. — The  bearings  throughout  this  report  are  given  with  reference 
to  the  true  meridian  unless  otherwise  specified. 

The  native  names  of  places  divided  into  syllables,  are  those  which 
have  been  correctly  ascertained,  and  in  these  the  vowels  are  uniformly 
employed  with  their  *  continental  *  values,  the  long  mark  (" )  being 
used  to  indicate  force  in  special  cases.  The  pronunciation  of  other 
Indian  names  has  either  not  been  ascertained  with  great  accuracy,  or 
the  orthogi'aphy  has  become  so  fixed  by  their  insertion  in  previous 
publications  on  the  country,  as  to  render  it  inadvisable  to  change  them. 

As  the  map  (on  a  scale  of  8  miles  to  an  inch)  of  the  region  referred 
to  in  the  report,  is  too  large  to  be  conveniently  bound  into  the  volume, 
it  will  be  issued  separately. 


Oa  AH   IXPLORATtOa  FRON 

POET  SIMPSON   ON  THE  PACIFIC  COAST,  TO  EDMONTON 

ON  THE  SASKATCHEWAN, 

UBRICIMO  A   PORTION   OF  TBI 

NOBTHEKN  PART  OP  BRITISH  COLUMBIA  AND  THE 

PEACE  RIVER  COUNTRY. 

BY 

GEOEGE  M.  DAWSON,  D.S.,  A.R.S.M.,  F.G.S. 

1879. 

The  region  treated  of  in  the  present  report  extends  from  the  Pacific  ^ "^eexuiora- 
coast^  of  the  northern  part  of  British  Columbia,  through  seventeen  ^^^- 
degrees  of  longitude,  to  Edmonton,  on  the  upper  part  of  the  Saskat- 
chewan River.  For  a  great  part  of  this  distance,  however,  the  explora- 
tion was  necessarily  limited  to  a  single  line  of  traverae.  While, 
therefore,  enabling  large  additions  to  be  made  to  our  knowledge  of  the 
physical  and  climatic  features  of  the  region,  the  exploration  is  really 
of  the  nature  of  a  reconnoissance,  and  in  the  remote  region  to  which  it 
refers,  it  is  under  present  circumstances  impossible  within  the  limits 
of  a  single  season  to  carry  out  more  detailed  surveys. 

The  immediate  object  of  the  exploration  of  the  past  season  was  to  Conneotion 
obtain  all  possible  information  as  to  the  physical  features  and  economic  explorations, 
importance  of  the  country,  for  the  purpose  of  determining  to  what 
extent  it  oifei-ed  advantages  for  the  passage  of  the  line  of  the  Canadian  i 

Pacific  Railway.  For  the  examination  of  the  engineering  features  of 
the  proposed  route,  several  gentlemen  connected  with  the  staff  of  the 
Canadian  Pacific  Railway  were  detailed.  To  Mr.  Sandford  Fleming, 
Engineer  in  Chief  of  the  Canadian  Pacific  Railway,  the  Geological 
Survey  is  indebted  for  the  facilities  accoixied  to  us  in  connection  with 
his  surveying  parties.  Messrs.  H.  J.  Cambie  and  H.  A.  F.  MacLeod, 
with  whom  I  was  more  immediately  associated  in  the  field,  I  have  to 
thank  for  ready  cooperation  and  assistance  in  many  cases. 

The  expedition  occupied  in  all  a  period  of  seven  months,  extending  Joarney. 
from  the  8th  of  May  to  the  9th  of  December.     The  journey  from  Mont- 
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real  to  Yictona  was  accomplished  by  the  Union  and  Central  Pacific 
Railways,  and  from  San  Francisco  by  steamer,  in  the  usual  manner. 
The  mouth  of  the  Skeena  River  was  reached  by  steamer  from  Victoria 
on  the  6th  of  June,  from  which  date  to  the  end  of  December,  when  wc 
arrived  at  Winnipeg,  Manitoba,  our  time  was  continuously  occupied  in 
travel  and  exploration  in  a  region  without  any  recognized  means  of 
conveyance. 
Preliminary  -^    preliminaiy   report   on    the   results  of   the   exploration    was 

report.  prepared  at    Mr.   Fleming^s  request,  and    has    been    published    by 

him,  together  with  those  of  the  engineers,  in  the  Canadian  Pacific 
Railway  Report  for  1880.  In  the  present  report  many  subjects  touched 
on  in  that  just  alluded  to,  are  ti*eat^  in  greater  detail,  more  particu- 
lai'ly  the  strictly  geological  features,  which  required  a  greater  length 
of  time  for  their  elaboration  than  could  be  afforded  in  the  preparation 
of  the  preliminary  report.  In  the  following  pages  a  general  description 
Arransement  of  the  country  in  the  vicinity  of  the  routes  followed,  with  special 
reference  to  its  economic  impoiiance,  is  supplemented  by  general 
romai-ks  and  conclusions  on  the  region.  To  this  follows  a  connected 
account  of  the  geological  structure  so  far  as  it  is  known,  the  information 
collect^  serving  to  illustrate  a  general  section  across  the  Cordillera 
region  from  the  west  coast,  to  the  undistui'bed  Cretaceous  and  Tertiary 
formations  of  the  plains.  Notes  on  points  connected  with  the  possible 
construction  of  a  railway  line  are  given  for  these  places  which  were 
not  examined  by  the  gentlemen  more  particularly  engaged  in  this 
branch  of  the  survey. 

PHYSICAL   FEATURES  AND    ECONOMIC   IMPORTANCE 

OP   THE   COAST  REGION. 

Mounuin  ^^^  Coast  or  Cascade  Range  of  British  Columbia  is  that  forming  the 

ranges.  h\gh  western  boi-der  of  the  continent,  but  beyond  it  lies  another  half 

submerged  range,  which  appears  in  Vancouver  and  the  Queen  Charlotte 
Islands  and  is  represented  in  the  south  by  the  Olympian  Mountains  of 
'  Washington  Territory,  and  northward   by  the  large  islands  of  the 
coast  archipelago  of  Alaska.      In  this  outer  range   there    are  three 
Gaps.  remarkable  gaps,  the  most  southern  occupied  by  the  Strait  of  Fiica, 

the  central  being  the  wide  opening  between  Vancouver  and  the  Queen 
Charlotte  Islands,  and  the  northern  Dixon's  Entrance.  To  the 
south  of  these,  the  lower  part  of  the  valley  of  the  Columbia  appears  to 
occupy  a  similar  depression,  through  which,  and  by  Puget  Sound,  a 
moderate  subsidence  of  the  land  would  enable  the  sea  to  flow,  forming 
of  the  Olympian  Mountain  region  an  additional  large  island.  What- 
ever the  ultimate  origin  of  the  gaps  holding  the  Strait  of  Fuca  and 
Dixon's  Entrance,  they  are  features  of  great  structural  importance,  and 
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are  continued  eastward  in  both  eases  by  depressions  more  or  less  marked 
in  the  Coast  Bange  proper.  This  is  evidenced  by  the  fact  that  the  gijef  rirMs  of 
Fraser  Eiver,  carrying  by  far  the  larger  part  of  the  drainage  of  the  Colombia, 
region  lying  between  the  Coast  Eanges  and  Rocky  Mountains,  after 
flowing  southward  for  several  hundred  miles,  reaches  the  sea  opposite 
the  end  of  the  Strait  of  Fuca ;  while  the  Skeena,  whose  tributaries 
interlock  with  those  of  the  Fraser,  and  derive  their  waters  from  a 
portion  of  the  same  great  interior  plateau  or  valley,  falls  into  the 
Pacific  near  the  head  of  Dixon's  Entrance.  A  second  large  river,  the 
Nasse,  draws  its  waters  chiefly  from  the  far  north,  and  its  mouth  is^ 
not  many  miles  northwaixl  from  that  of  the  Skeena.  Though  the 
Salmon  or  Dean  Eiver,  the  Bella  Coola  and  the  Homathco  rise  to  the 
north-east  of  the  Coast  Eange  and  travei*se  it  on  the  way  to  the  sea,  in 
the  region  intervening  between  the  Skeena  and  the  Fraser,  these  are 
comparatively  small  streams,  and  drain  an  inconsiderable  portion  of 
the  plateau,  deriving  the  greater  part  of  their  waters  from  the  Coast 
Mountains  during  the  passage  through  them. 

The  pei^sistent  north-west  and  south-east  valley  which  separates  the  Persistent 
Coast  Eange  from  that  forming  the  large  islands  already  referred  to,  is 
occupied  by  the  Strait  of  Georgia,  Johnston  and  Broughton  Straits, 
Queen  Charlotte  Sound,  and  the  water-stretch  separating  Queen 
Charlotte  Islands  from  the  mainland,  sometimes  called  Hecate 
Strait. 

The  northern  part  of  the  coast  of  British  Columbia  is  best  represented  JJjJJg*^^ 
on  the  admiralty  charts  1923  A  and  1923  B,  with  No.  2431  and  several 
special  plans  of  harbors  and  anchorages.  It  is  as  yet,  however,  very 
imperfectly  surveyed,  attention  having  been  devoted  to  the  complete 
examination  of  the  channels  lying  in  the  direct  route  of  steamers  passing 
up  and  down  the  coast,  while  many  of  the  larger  inlets  and  exposed 
parts  of  the  coast  are  still  drawn  from  Vancouver's  sketches  made  in 
the  last  century.  Vancouver  being  instructed  to  set  at  rest  the  possi- 
bility of  the  existence  of  openings  to  a  "North-west  Passage"  felt 
himself  obliged  to  examine  to  their  extremities  all  the  inlets,  and 
explored  many  places  which  have  since  been  seldom  visited. 

The  main  structural  features  giving  rise  to  the  present  complicated  RuHiw  features 
outline  of  the  coast  of  Northern  British  Columbia  are  comparatively  region, 
simple.  The  most  important  lines  of  structural  weakness,  or  of  the 
outcrop  of  softer  rocks,  have  been  those,  running  in  a  north-west  and 
Bouth-east  bearing,  corresponding  with  the  direction  of  the  mountain 
ranges  and  the  coast.  These  have  boon  crossed  nearly  at  right  angles 
by  a  second  series,  while  traces  are  also  distinctly  apparent  of  a 
meridional  series.  These  lines,  sculptured  out  by  denudation  at  former 
periods  when  the  coast  stood  at  a  higher  level,  and  possibly  also  in 
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part  by  glaciers,  have  become  the  valleys  of  the  broad  high  region 
constituting  the  Coast  Bange.  The  axial  elevations  of  this  range  are 
sitaated  at  an  average  distance  of  sixty  to  eighty  miles  from  the 
coast,  and  from  these  the  height  of  its  peaks  and  plateaux  decreases 
gradually  and  with  more  or  less  uniformity  to  the  westward,  till  it  at 
length  becomes  so  inconsiderable  that  the  sea  flows  into  the  valleys, 
foi*ming  the  remarkable  plexus  of  channels,  and  archipelago  which 
fringes  the  coast.  In  conformity  with  the  general  decrease  in  elevation 
westward,  the  outer  islands  of  the  archipelago  are  low  in  comparison 
with  those  lying  nearer  the  mainland. 

These  islands  and  the  coast  of  the  mainland  are  almost  everywhere 
covered  with  dense  conifei'ous  forest,  with  the  exception  of  the  moun- 
tain sides  and  summits  which  are  too  steep  for  vegetation  to  cling  to. 
As  seen  from  the  water,  the  trees  frequently  appear  somewhat  scrubby 
and  small,  but  on  closer  examination  are  found  to  be  of  considerable 
size,  though  in  most  cases  not  equalling  those  of  the  low  alluvial  portion 
of  the  Queen  Charlotte  Islands.  The  covering  of  soil  is  almost  every- 
where scanty,  a  fact  connected  with  the  absence  of  extensive  glacial 
deposits,  which  has  been  referred  to  in  former  publications.  This  is  also 
found  to  be  the  case  in  the  islands,  which  from  their  low  and  uniform 
outline  might  be  supposed  to  have  some  agricultural  value.  Thus  it  is 
that  even  were  the  climate  more  favourable  to  agriculture,  the  area  of 
land  actually  available  for  this  purpose  would  be  very  small,  and  with 
the  exception  of  the  low  north-eastern  portion  of  the  Quocn  Charlotte 
Islands,  is  scarcely  worth  taking  into  consideration.  The  Indians, 
while  living  chiefly  on  fish,  frequently  cultivate  small  gaixlen  patches, 
growing  potatoes  and  other  vegetables  not  requiring  much  care,  or 
a  prolonged  warm  and  dry  summer  season. 

Harbors.  Disscctcd  as  the  coast  is  with  inlets,  good  harbors  arc  scarce.     The 

inlets  and  channels  are  generally  deep  with  bold  rocky  shores,  and  are 
traveled  by  strong  tidal  currents.  The  heads  of  the  fiords  ponotrutiiig 
the  Coast  Bange  almost  always  receive  rivers,  each  of  which  has  formed 
a  shoal  bank  about  its  mouth,  but  this  usually  slopes  oft'  rapidly  into 
water  too  deep  for  anchorage.  The  mouth  and  estuary  of  the  Skeona  is 
shallow  and  encumbered  with  bars  and  banks,  and  is  unsuited  as  a  port 

Port  Simpson,  f^y  large  vessels.  A  fine  harbor  like  Port  Simpson,  therefore  acquires 
peculiar  impoi*tance  in  view  of  the  possible  future  requirements  of  this 
part  of  the  coast.  This  harbor  has  been  accurately  surveyed,  and  is 
represented  on  a  large  scale  on  admiralty  chart  No.  2426,  published 
in  18*72.  It  is,  therefore,  unnecessaiy  to  enter  into  a  detailed  descrip- 
tion of  it.  It  may  suffice  to  state  that  it  is  over  three  miles  in  length, 
with  an  average  breadth  exceeding  one  mile;  that  it  is  well  sheltered 
and  easy  of  access,  lying  at  the  eastern  end  of  Dixon's  Entrance.     There 
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is  a  considerable  area  of  level  or  gently  sloping  ground  well  adapted  for 
the  erection  of  buildings,  and  the  only  circumstances  lessening  its  value 
as  a  terminal  port  for  a  railway  appear  to  be  the  small  area  of  arable 
land  in  its  vicinity,  and  certain  climatic  conditions  subsequently 
alluded  to. 

At  Port  Simpson  the  Hudson  Bay  Company  has  long  had  its  chief  MetiarKaUa. 
northern  post,  and  although  the  defensive  measures  necessaiy  a  few 
years  since  are  now  no  longer  required,  the  fort  still  maintains  a  some- 
what formidable  aspect.  Besides  the  Company  there  are  here  a  few 
other  traders,  and  a  number  of  Indians.  A  large  and  handsome  mission 
church  is  conspicuous  from  a  distance.  At  Metla-Katla,  sixteen 
miles  south  of  Port  Simpson,  a  station  of  the  Chui*ch  Missionary 
Society,  under  Mr.  Duncan,  has  long  been  established,  and  a  large 
colony  of  Indians  have  come  together  about  it.  At  Poi*t  Essington  on 
the  south  side  of  the  estuary  of  the  Skeeua,  is  a  third  village,  chiefly  ^^^  EM«»Kton. 
inhabited  by  Indians,  but  also  by  one  or  two  titiders.  With  the 
exception  of  salmon  canning  establishments,  these  three  are  the  only 
settlements  on  the  northern  part  of  the  coast.  The  fisheries  promise 
to  be  the  most  im])ortant  industries  for  some  time  to  come.  The  fish  are  pigheriea. 
of  excellent  quality,  and  are  generally  very  abundant  both  in  the 
Skeena  and  the  Nasso.  The  salmon  are  taken  in  nets  in  the  estuaries 
of  the  rivers,  and  a  large  number  of  Indians  and  Chinamen  are  employed 
in  connection  with  the  canning  business  during  the  season.  The  sea 
fisheries  of  the  coast  are  as  yet  undeveloped,  but  the  same  remarks  are 
applicable  to  them  as  to  those  of  the  Queen  Charlotte  Islands,  made  in 
the  Report  of  Progress  for  1878-79.  On  some  pai'ts  of  the  coast  the  tim- Timber, 
ber  will  doubtless  be  of  value  before  many  years.  No  mineral  deposits 
of  such  a  character  as  to  induce  permanent  work  have  yet  been 
discovered. 

CLIMATE  OF  THE  COAST  REGION. 

The  climate  of  the  coast  of  the  northern  part  of  British  Columbia, 
while  not  subject  to  great  extremes  of  temperature,  is  excessively 
humid,  with  much  rain  at  all  seasons  of  the  year  and  occasional  heavy 
falls  of  snow  in  winter.  Neither  Esquimalt  nor  New  Westminster, 
which  are  the  only  regular  meteorological  stations  maintained  on  the  oMwratfonB. 
coast  of  the  Province,  give  a  just  criterion  by  which  to  arrive  at  a  know- 
ledge of  the  climatic  conditions  of  other  districts ;  for  both  these 
places — but  especially  Esquimalt — are  sheltered  from  the  excessive 
precipitation  which  occui's  where  the  moisture-bearing  winds  fii*st 
strike  the  high  coast  line.  Observations  maintained  by  myself  while 
engaged  in  a  geological  examination  of  the  Queen  Charlotte  Islands,  lotte  islands, 
during  the  summer  of  1878  (published  in  the  Report  of  Progress  of  the 
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Geological  Sui-vey,  1878-9),  fairly  represent  the  climate  of  that  region 
during  a  few  months.  Observations  kept  up  during  many  years  at 
Sitka,  two  and  a-half  degrees  north  of  Poiii  Simpson,  and  further  west, 
doubtless  represent  a  climate  considerably  worse  than  that  of  the 
northern  part  of  the  coast  of  British  Columbia.  It  may,  however,  be 
useful  to  extract  from  these  the  following  facts.  The  latitude  of  Sitka 
is  57°  3',  or  about  one  degree  north  of  Glasgow  (Scotland).  Temperature 
observations  extend  over  a  period  of  foity-fivo  years  with  little  inter- 
ruption. "  The  mean  temperature  of  spring  is  41*2° ;  of  summer, 
54*6*^:  of  autumn^  44*9°;  of  winter,  32-5°;  and  for  the  entire  year, 
43*3°  F.  The  extremes  of  temperature  for  45  years  are  87*8°  and 
-4*0°.  However,  the  mei'cury  has  fallen  below  zero  of  Farenheit  in 
only  four  yeare  out  of  the  45,  and  has  nsen  about  80°  during  but  seven 
years  of  that  period.  The  coldest  month  is  January,  the  warmest, 
August;  June  is  slightly  warmer  than  September/'  The  mean  of  the 
minima  for  seven  years  of  the  above  period  is  38*6°,  and  of  the  maxima 
for  seven  yeara,  48-9°,  shewing  a  remarkably  equable  climate.  The 
average  annual  amount  of  rain,  melted  snow  and  hail  from  1847  to 
1864  (with  the  exception  of  the  year  1855)  was  82-66  inches,  or  within 
a  fraction  of  seven  feet;  and  the  average  annual  number  of  days  on 
which  rain,  snow  or  hail  fell,  or  heavy  fogs  prevailed,  was  two  hundred 
and  forty-five,  or  two  days  out  of  three,  while  it  does  not  follow  that 
the  other  days  have  a  clear  sky.  Tables  by  Lutke,  from  observations 
in  1828  and  1829,  show  that  on  an  average  each  3^ear  there  were  170 
days  calm,  132  days  moderate  winds,  and  63  days  with  strong  winds.* 
The  average  annual  precipitation  of  moisture  at  the  mouth  of  the 

westcoMt!*^  Columbia  Eiver,  eleven  degrees  of  latitude  fui'ther  south,  is  stated  to 
be  five  inches  greater  tlian  at  Sitka,  and  it  is  therefore  probable  a 
priori^  that  in  the  vicinity  of  Port  Simpson  and  about  the  mouth  of  the 
Skeena,  on  that  part  of  the  coast  of  the  mainland  lying  open  to  the 
westerly  winds  between  Queen  Charlotte  and  Vancouver  Island,  and  on 
the  west  coasts  of  these  islands,  that  the  precipitation  is  at  least  equally 
great,  and  amounts  to  between  80  and  90  inches  per  annum.  This 
amount  of  precipitation,  though  small  in  comparison  with  that  of  a  few 
exceptional  places  on  the  earth's  surface,  is  greater  than  that  charac- 
terizing even  the  western  coasts  of  the  British  Islands,  with  the  excep- 
tion of  a  few  peculiarly  situated  mountainous  localities,  where  it  is 
exceeded,  and  little  less  than  the  heaviest  rainfall  on  the  Norwegian 
coast  (90  inches). 

Climate  of  Fort  Recently  published  observations  for  Fort  Tongass,  though  covering 
a  period  of  but  little  over  two  years,  are  very  interesting  in  this  con- 
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Alaska  Coast  Pilot,  1869,  and  U.S.  Pacific  Coast  Pilot,  Appendix  1,  1879,  p.  30. 
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nection,  and  mast  represent  the  climate  of  the  region  in  the  vicinity  of 

Port  Simpson  and  of  the  Queen  Charlotte  Islands  pretty  closely,  as 

Tongass  is  situated  on  the  north  side  of  Dixon's  Entrance,  a  little  over 

fifty  miles  from  Port  Simpson  in  a  direct  line.     The  mean  temperature 

is  here  46*5°,  or  considerably  warmer  than  Sitka.  "  This  may  be  due," 

Mr.  W.  H.  Dall  writes  "  to  the  reception  in  the  open  throat  of  Dixon*s 

Entrance  of  the  warm  waters  of  the  Alaska  Current,  fresh  fi-om  the 

great  North  Pacific  Gulf  Stream."    Fort  Tongass  is  the  locality  of  the  gjf«"»^«  ^" 

greatest  known  precipitation  in  Alaska,  the  rainfall  avei*aging  during 

the  years  of  observation  118-3  inches,  on  which  Mr.  Dall  remarks,  that 

observations  point  to  the  Queen  Charlotte  Islands,  and  the  region  about 

Dixon*8  Entrance  as  the  most  rainy  part  of  the  north-west  coast.    At 

Tongass  about  two  hundred  days  a  year  are  either  rainy  or  snowy,  a  ^ 

proportion  agreeing  nearly  with  that  observed  at  Sitka.* 

The  excessive  rainfall,  considered  in  conjunction  with  the  fact  that  E£Feot  on 
the  sky  throughout  the  year  is  essentially  cloudy,  preventing  rapid  ^***    *^°' 
evaporation  and  keeping  the  dew  point  neai*  the  actual  temperature  of 
the  air,  accounts  for  the  peculiar  character  of  the  vegetation,  and  the 
fact  that  ordinary  cereals  cannot  be  grown  in  the  districts  exposed  to 
these  conditions.     At  Port  Simpson,  on  the  west  coast  of  the  Queen 
Charlotte  Islands,  and  elsewhere,  many  of  the  hills  are  but  partially 
covered  with  forest,  the  remainder  of  the  surface  being  occupied  by 
sphagneous  moss  several  feet  in  depth,  and  saturated  with  water  even 
on  steep  slopes.    The  low  north-eastern  part  of  the  Queen  Charlotte 
Islands  is  in  great  measure  sheltered  from  the  rain-bearing  winds,  and 
constitutes,  in  fact,  the  only  extensive  area  of  land  which  appears  to  be 
suitable  for  agriculture  on  the  northern  part  of  the  coast.     Mr.  Duncan 
of  Metla-Katla,  who  kept  a  meteorological  register  for  some  time  after 
his  arrival  in  the  country,  estimated  that  there  were  on  an  average 
about  seven  fine  days  in  a  month  at  that  place.     The  behaviour  of  the  Paths  of  storms 
winds  and   barometer  in  both  Vancouver   and  the  Queen  Charlotte 
Islands,  appear  to  indicate  that  the  centres  of  most  storms,  travelling 
from  west  to  east,  pass  to  the  northward  of  the  coast  of  British  Columbia. 
This  being  so,  it  is  probable  that  the  force  of  the  gales  is  somewhat 
greater  on  the  northern  part  of  the  coast  of  the  province  than  on  the 
southern. 

I  have  elsewhere  stated  that  fogs  do  not  seem  to  occur  with  such  Fogs. 
frequency  in  the  vicinity  of  the  Queen  Charlotte  Islands  as  in  the 
southern  part  of  the  Strait  of  Georgia.     It  may  be  interesting  to  quote, 
in  this  connection,  the  following  statement  by  the  great  but  unfortunate 
navigator,  La  P^rouse,  bearing  on  the  northern  part  of  the  west  coast. 


*  Pacific  Coast  Pilot,  Appendix  1 . 
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*  He  writes :  "  I  first  thought  these  seas  more  foggy  than  those  which 
separate  Europe  and  America,  but  I  should  have  been  greatly  mistaken 
to  have  irrevocably  embraced  this  opinion.  The  fogs  of  Nova  Scotia, 
Newfoundland,  and  Hudson's  Bay  have  an  incontestable  claim  to  pre- 
eminence from  their  constant  density." 
Mild  climate        The  cause  of  the  exceptional  mildness  of  the  climate  of  this  region  is 

dependeiit  on  ^  ° 

Japanese         to  be  found  not  alonc  in  the  fact  of  the  proximity  of  the  sea,  but  in  the 

cmrent.  *  o^ 

abnormal  warmth  of  the  water,  due  to  the  Kuro-Siwo  or  Japanese 
Current.  The  average  tempei*atui'e  of  the  surface  of  the  sea,  during 
the  summer  months,  in  the  vicinity  of  the  Queen  Chai*lotte  Islands,  as 
deduced  from  a  number  of  observations  taken  by  myself  in  1878,  is 
Temperatnie  53*8^.  Between  Victoria  and  Mil  bank  Sound,  by  the  inner  channels, 
o  sea-sa  aoe.  j-j.^jj^  ^^y  23th  to  June  9th,  the  average  temperature  of  the  sea  surface 

was  54' P.  In  the  inner  channels  between  Port  Simpson  and  Milbank 
Sound,  between  August  29th  and  September  I2th,  54*5^;  and  from  the 
last  mentioned  date  to  October  18th,  about  the  north  end  of  Vancouver 
Island,  and  thence  to  Victoria  by  the  inner  channels,  SO'T®.  Observa- 
tions by  the  United  States'  Coast  Survey,  in  1867,t  gave  a  mean  tem- 
peratui'c  for  the  surface  of  the  sea  between  Victoria  and  Port  Simpson 
and  outside  the  Prince  of  Wales  Archipelago,  from  Fort  Simpson  to 
Sitka,  in  the  latter  part  of  July  and  early  in  August,  of  52-1°.  In  the 
nari-ower  inlets  of  the  coast,  the  temperature  of  the  sea  falls,  owing  to 
the  quantity  of  cold  water  mingled  with  it  by  the  entering  rivers. 
These  observations  serve  to  show  the  existence,  off  the  coast,  of  a  great 
body  of  warm  water,  and  the  temperatures  closely  correspond  with 
Analogy  with  thoso  found  in  similar  latitudes,  and  due  to  the  Gulf  Stream  and  North 
aumuS  Atlantic  surface  drift,  on  the  west  coast  of  Britain.     The  annual  average 

temperature  of  the  sea  surface  of!  the  west  coast  of  Britain  is  stated  as 
49°,  while  that  of  the  eastern  North  Atlantic,  influenced  by  the  Gulf 
Stream,  varies  from  44°  to  54°.t 
Influence  of  It  will  be  observed  that  the  summer  temperature  of  this  body  of 

surface  on  the  warm  water  appears 'to  be  somewhat  lower  than  the  mean  summer 
**'*  temperature  of  Sitka.    Its  influence  on  the  climate  is  not,  however,  a 

direct  one,  but  is  chiefly  exercised  in  the  following  way: — The  pre- 
vailing south-westerly  winds,  sweeping  over  the  warm  surface  of  the 


*  Quoted  by  G.  Davidson  in  Alaska  Coast  Pilot. 

t  Alaska  Coast  Pilot,  1869,  p.  20. 

t  "  That  portion  of  the  Earo-Siwo  having  a  temperature  of  65'  P.,  or  more, 
approaches  the  coast  of  North-west  America  in  the  yicinity  of  Vancouver  Island. 
The  precipitation  is  greater,  and  sudden  meteorological  disturbances  are  more  com- 
mon between  latitudes  48"*  and  55°  N.  than  on  any  other  part  of  the  coast,  so  far  as 
we  know.  But  the  water  near  the  coast  is  less  than  55"  in  temperature,  and  may 
average  not  more  than  SO**."    Pacific  Coast  Pilot,  Appendix  1,  p.  21. 
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sea  are  raised  to  its  temperature,  and  become  saturated  with  moisture, 
abstracting  from  it,  as  they  do  so,  and  rendering  latent  in  conformity 
with  well  known  physical  laws,  a  still  greater  quantity  of  heat.  When, 
on  reaching  the  mountainous  coast,  this  moisture  is  condensed  and. 
discharged,  the  latent  heat  becomes  again  apparent,  and  greatly  raises 
the  temperature  of  the  atmosphei*e  in  which  the  reaction  occui*s. 

According  to  Dove's  tables,  the  mean  annual  temperature  of  a  place  ComparwOTi  of 
situated  in  the  latitude  of  Glasgow,  derived  from  the  temperature  of  the  local  tempera- 
whole  northern  hemisphere,  should  be  35°.  Owing  to  the  Gulf  Stream 
and  south-westerly  winds,  the  actual  mean  annual  temperature  of  Glas- 
gow is  about  50°,  or  exceeds  the  normal  by  15°.  The  mean  temperature 
of  the  greater  part  of  the  North  American  continent  in  the  same 
latitude  is  five  to  twelve  degrees  below  Dove's  normal  temperature, 
but  that  of  the  region  on  the  west  coast  of  America  (which  is  related 
to  the  course  of  the  Japanese  Current  in  a  manner  similar  to  that  of 
the  west  coast  of  Europe  and  the  Gulf  Stream)  as  represented  by  the 
above-detailed  observations  at  Sitka,  exceeds  the  general  mean  by  eight 
degrees.  The  mean  annual  temperature  of  Sitka  being,  in  fact,  nearly 
the  same  as  that  of  Montreal,  ten  degrees  of  latitude  further  south. 

The  coast  about  Port  Simpson  and  the  mouth  of  the  Skeena  is  very  Zone  of  exoes- 
imperfectly  sheltered  from  the  rain-bearing  winds  by  the  Queen  Char-  Son.  **'*®*'** 
lotte  Islands,  while  the  islands  of  the  coast  archipelago,  being  for  the 
most  part  of  moderate  elevation  in  this  region,  abstract  little  moisture. 
Where  these  winds  fifst  impinge  on  the  mountainous  mainland  the 
heaviest  precipitation  occui*s,  in  exact  correspondence  with  the  height 
to  which  the  moist  air  is  forced  up  into  the  higher  regions  of  the 
atmosphere,  and  cooled  there  by  its  expansion  and  loss  of  heat  by 
radiation.  As  the  mountains  attain  a  considerable  elevation  at  the 
coast,  and  the  increase  in  height  of  the  peaks  towards  the  axis  of 
the  range  is  comparatively  gradual,  the  heavy  rainfall  of  the  coast  is 
not  found  to  be  maintained  in  travelling  eastward  by  the  Skeena  Elver. 

The  Skeena  Biver. 

The  village  of  Port  Essington,  or  Spuksute  of  the  natives,  is  situated  p^^rtBasington. 
on  the  south  side  of  the  estuary  of  the  Skeena,  on  the  west  side  of  a 
point  forming  the  angle  between  it  and  a  long  inlet  which  runs  south- 
ward, and  is  called  the  Ecstall.  The  ground  in  the  vicinity  of  the 
village  is  swampy,  and  rough  with  stumps  and  logs,  the  remains  of  an 
originally  dense  forest  growth.  Behind  the  little  flat  on  which  the 
village  stands  is  a  ridge  which  rises  in  one  place  to  a  rather  remark- 
able conical  mount.    The  Ecstall  is  referred  to  by  Mr.  H.  J.  Cambie* 

*  Canadian  Pacific  Railway  Report,  1878,  p.  38. 
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as  the  source  of  ice  floes  which  encumber  the  Skeena  estuary  during  a 
great  part  of  tlie  winter. 
Vancouver's  The  estuary  of  the  Skeena  was  first  explored  by  Mr.  Whidbey  of 
Exploration.  Yancouver's  staff  in  July,  1193.  He  appears  to  have  gone  no  further 
up  than  the  mouth  of  the  Bcstall,  and  to  have  been  too  easily  convinced 
that  the  inlet  was  one  of  no  particular  importance.  To  Vancouver  the 
name  Port  Essington  is  due,  and  was  by  him  originally  applied  to  the 
whole  estuary.  It  is  singular  that  notwithstanding  the  diligence  and 
skill  of  Vancouver  in  his  exploration  of  the  west  coast  he  passed  the 
mouths  of  the  three  largest  rivers,  the  Fraser,  the  Skeena  and  the 
Nasse,  without  specially  noting  them. 
Skeena  VaUey.  The  cstuary  of  the  Skeena  or  Kshi-en.  as  the  river  is  called  by  the 
Tshimsians,  above  Port  Essington  occupies  a  valley  which  resembles* 
one  of  the  inlets  elsewhere  penetrating  the  Coast  Range,  but  has 
become  filled  with  cUbris  brought  down  by  the  river,  so  that  where 
from  the  bold  banks  one  would  be  led  to  expect  deep  water,  it  is  not 
found.  The  mountains  are  steep,  and  for  the  most  part  densely 
wooded,  but  monotonous  from  the  regularity  of  their  rounded  outlines. 
Their  summits,  though  probably  seldom  exceeding  4000  feet,  were 
deeply  buried  in  snow  at  the  date  of  our  visit.  In  a  few  cases  wide 
areas  of  bushes  and  swampy  meadows  seem  to  occupy  the  higher 
slopes,  but  frequent  large  bare  surfaces  of  solid  rock  are  visible,  from 
which  snow-slides  and  land-slips  have  removed  whatever  covering  of 
soil  may  have  originally  clung. 

The  tide  flows  up  the  Skeena  for  a  distance  of  eighteen  or  twenty 
miles  above  Port  Essington.  At  this  point  the  river  valley  nari'ows 
Mountains  somcwhat,  and  a  mass  of  bare  and  rocky  mountains  appears  on  the 
SkeeMu*'  *  north  bank.  The  slopes  of  these  arc  exceptionally  steep  and  end  at 
the  river  bank  in  bluffs  and  cliffs  of  considerable  height.  Between 
the  head  of  tide  and  the  mouth  of  the  Lakelse  River,  a  distance  of 
thirty-six  miles,  the  Skeena  receives  several  streams  of  some  impor- 
tance. The  valley  has  an  average  width  in  the  bottom  of  from  one 
and  a  half  to  two  miles,  the  mountains  bordering  it  everywhere  reach- 
ing 3000  to  4000  feet  at  a  short  distance  from  the  river.  At  about 
half  way  between  the  two  points  mentioned,  however,  the  height  of 
the  mountains  appeal's  often  to  surpass  4000  feet,  and  they  probably 
reach  5000  feet  on  both  sides  of  the  river  west  of  the  Lakelse.  Near 
the  Lakelse  with  a  decreasing  altitude  the}^  assume  more  rounded 
forms  and  show  less  bare  rock,  being  covered  with  trees  nearly  up  to 
their  summits.  The  quantity  of  snow  which  accumulates  on  the  higher 
mountains  is  evidently  ver}'  great.  In  some  places  it  has  poured  down 
the  valleys  during  the  winter,  forming  great  heaps  near  the  river's 
edge,  some  of  which  had  not  entirely  vanished  at  the  date  of  our  visit. 
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The  valley  of  the  Kstoos  or  Ecstews  is  large,  and  several  high  ragged 
summits  are  seen  up  it,  several  miles  distant.  One  of  these  the 
Tshimsians  call  hy  a  name  denoting  an  Indian  box  from  the  square 
shape  of  its  apex. 

Throughout  this  part  of  its  course  the  dull  brownish  water  of  the  strong  cmrent 
Skeena  flows  steadily  onward  at  an  estimated  rate  of  four  to  six  knots 
an  hour,  sweeping  round  the  islands  and  pouring  through  the  accu- 
mulated piles  of  dinft  logs  with  a  steady  rushing  sound.  No  reaches 
of  slack  water  occur.  It  is  evidently  in  general  shallow,  and  later  in 
the  summer  must  show  man}'  wide  gravel  bars.  Islands  are  exceed- 
ingly numerous  and  often  so  divide  the  stream  as  to  cause  it  to  occupy 
a  great  part  of  the  valley.  The  islands,  though  presenting  a  considei^  l^^^nds. 
able  aggregate  area  of  flat  ground,  are  so  low  as  to  be  subject  to  over- 
flow, or  where  they  rise  above  the  flood  level  are  densely  covered  with 
large  cottonwoods  or  spruces. 

The  Lakelse  flows  out  of  a  lake  of  some  size  situated  about  eisrht  Lakeine  Valley 
miles  to  the  southward,  which  is  about  two  hundred  feet  higher  than 
the  Skeena  at  the  mouth  of  the  rivej\  The  Lakelse  valley  is  a  wide 
and  low  depression,  quite  different  in  character  fi*om  those  of  streams 
joining  the  Skeena  lower  down.  According  to  Mr.  Cambie,  who 
ascended  to  the  lake  in  1877,  the  valley  runs  through  to  the  head  of  the 
Ritamat  arm  of  Gardner  Inlet,  the  waterehed  south  of  Lakelse  Lake 
being  quite  low.  The  wide  valley  fi*om  the  head  of  the  Kitamat  arm  was 
noted  by  Vancouver  at  the  time  of  its  discovery  in  1793.  He  writes*: 
**This  termination  differed  in  some  respects  fi'om  most  of  the  others; 
its  shores  were  not  very  abrupt,  but  wore  bounded  on  each  side  by  a 
range  of  lofty  mountains,  which,  however,  were  not  (as  had  been  con- 
stantly the  case)  connected  at  the  head  of  the  arm,  but  continued 
seemingly  in  a  direction  pnrallol  to  each  other.  The  valley  between 
them,  which  was  three  or  four  miles  wide,  formed  nearly  a  plain,  and 
was  covered  with  tall  forest  trees  mostly  of  the  pine  tribe.*' 

Mr.  J.  Richaixison  who  examined  the  Kitamat  arm  in  1874,  in  con- 
nection with  the  work  of  the  Geological  Survey,  reports  that  it  is 
capable  of  being  made  a  fair  harbor.  At  the  mouth  of  the  Lakelse  is 
a  small  Indian  village,  and  evidences  of  a  former  more  extensive  one. 
Salmon  run  up  the  Lakelse,  according  to  the  Indians,  in  great  numbers. 

About  eight  miles  above  the  mouth  of  the  Lakelse  the  Kitsumgalum  Kitsumgalum. 
River  joins  the  Skeena  from  the  north  or  north-east.     It  is  a  large 
stream  and  is  ascended  by  the  Indians  in  canoes  for  a  considerable 
distance.     On  Mr.  T^utch's  map  it  is  called  the  Kitumax.     It  occupies 
a  wide  valley  and  appears  to  run  through  to  the  Nasse,  forming  a  con- 

•  Voyages,  vol.  IV,  p.  78. 
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tinuatioD  of  that  of  the  Lakelse.  A  small  Indian  village  is  situated  at  the 
mouth  of  the  river.  The  water  between  the  Lakelse  and  the  Kit«um- 
galum  we  found  more  rapid  and  difficult  than  any  we  had  previously 
met  with  on  the  lower  part  of  the  Skeena,  and  it  is  at  about  two  miles 
Limit  of  ?team-*^ve  the  mouth  of  the  Eitsumgalum  that  the  stern-wheel  steamer 
*»*^°*^^^*^°Mumford  reached  her  furthest  point  in  1866.  The  Mumford  was 
engaged  in  carrying  supplies  for  the  Western  Union  telegraph  com- 
pany, and  the  point  reached  by  her  probably  marks  the  limit  of  pi'ofit- 
able  steam  navigation  of  the  Skeena.  It  is  indeed  difficult  to  under- 
stand how  some  of  the  rapid  reaches  below  this  place  were  ascended 
by  the  Mumford. 

About  five  miles  above  the  mouth  of  the'  Kitsumgalum  is  the 
Sip-ki-aw  fall  or  rapid.  The  course  of  the  river  is  here  inteiTupted  by 
a  mass  of  granite,  forming  a  low  rocky  projection  on  the  left  side, 
which  is  submerged  when  the  river  is  in  flood.  On  the  opposite 
bank  the  rock  rises  abruptly  as  a  steep  hill  600  to  700  feet  high,  which 
is  continued  further  up  stream  by  a  range  similar  in  elevation.  The 
width  of  the  river  at  the  rapid  is  400  to  500  feet  only,  and  at  the  time 
of  our  visit,  the  water  having  declined  considerably  from  its  highest 
«tage,  a  half  submerged  mass  of  rock  was  also  visible  in  mid  stream. 
The  fall  at  this  stage  of  water  is  about  two  feet  only,  but  a  body  of 
water  so  great,  making  this  descent  at  a  single  bound,  forms  a  pretty 
wild  rapid.  Canoes  are  generally  unloaded  here  and  tracked  up  light. 
Oui^s  were  portaged  aci^oss  the  rocky  neck  on  the  left  bank,  the  stage  of 
the  water  rendering  that  the  easiest  method.  A  steamer  could  only 
be  got  up  the  Sip-ki-aw  Eapid  by  warping. 

From  the  head  of  the  tide  to  Sip-ki-aw  Eapid  the  river  is  characterized 
by  a  great  number  of  islands  of  all  shapes  and  sizes.  Above  this  point 
there  are  few.  The  islands  are  generally  found  to  be  composed  of 
coarse  gravel,  with  several  feet  in  thickness  of  fine  sandy  soil  or  silt 
capping  it.  They  seldom  rise  more  than  ten  or  twelve  feet  above  the 
water  level,  and  are  evidently  in  most  instances  detached  portions  of 
the  flat  occupying  the  bottom  of  the  valley  through  which  the  river 
flows.  The  coarse  gravel  has  been  deposited  in  the  bottom  of  the 
stream,  like  the  bars  which  now  encumber  the  river,  the  finer  overlying 
deposits  are  the  result  of  the  overflow  on  them  of  the  flood  waters  when 
the  river  had  cut  down  to  a  somewhat  lower  level.  In  ascending  the 
river  in  a  canoe  the  *  sloughs, '  or  narrow  channels  behind  the  islands, 
are  followed  as  much  as  possible  to  escape  the  strength  of  the  current, 
though  such  *  sloughs  *  are  usually  found  to  lead*  at  the  head  of  the 
island  to  a  rapid  and  drift-pile. 
Zymoeti  Valley  About  four  miles  above  Sip-ki-ftw  the  Zymoetz  Eiver  from  the  south- 
east joins  the  Skeena.     This  sti'eam,  which  is  of  considerable  size,  was 
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explored  by  Mr.  Gamble  in  1877.  Tt  has  a  deep  but  narrow  valley 
w*th  steep  and  banks  draws  most  of  its  watei*B  from  the  east  and  north- 
cast  in  the  direction  of  the  Kitseguecla,  but  receives  a  large  branch 
called  the  Ritnayakwa  from  the  south-east.  The  mountains  among 
which  it  rises  are  over  6000  feet  high,  the  snow-line  being  about  5200 
feet  early  in  August. 

About  five  miles  above  the  Zymoetz,  or  seventy-seven  from  Portj^^^^^ 
Essington,  is  Kitsalas  Canon.  The  mountains  here  crowd  closely  on  ^°®°* 
the  river,  especially  on  the  north  side,  and  though  the  cliffs  and  pre- 
cipitous ixwlis  are  seldom  over  one  hundred  feet  in  height,  they  are 
rugged  and  the  hillsides  above  them  steep  and  rough.  The  channel  of 
the  river  is  also  interrupted  by  several  islands  and  rocks.  At  the  lower 
end  of  the  cafion  the  river  forms  a^considei-able  expansion.  Here  and 
in  the  eddys  in  the  cafion  itself  are  the  favorite  salmon  fishing  stations 
of  the  Indians.  In  entering  the  cafion  from  the  lower  end,  it  is  possible 
to  ascend  a  certain  distance  in  canoes  by  making  wild  dashes  across 
the  stream  from  the  eddy  at  one  side  to  that  on  the  other.  The  length  portage. 
of  the  portage  varies  according  to  the  stage  of  the  water,  and  the  water 
having  fallen  considerably  from  its  highest  on  the  16th  of  June,  wo 
made  two  short  portages.  The  fii-st  across  a  naiTow  neck  of  rock  over 
which  the  canoes  were  carried  as  well  as  the  cargo  ;  the  second,  about 
1000  feet  further  up,  is  by  a  path  about  1000  feet  long  on  the  left 
bank.  The  canoes  are  tracked  up  here  em2>ty.  Canoes  descend  the 
rapids  safely  without  portaging. 

Near  the  lower  end  of  the  cafion,  on  the  right  bank,  are  perched  a  Indian  viUages. 
few  Indian  houses,  with  some  nidely  executed  carved  posts,  or  totem 
posts  of  the  kind  common  on  the  northern  coast.  Most,  in  this  instance, 
are  cylindrical  with  figures  of  biixls  at  the  top.  At  the  upper  end  of  the 
cafion  on  the  opposite  or  left  bank,  is  a  second  and  larger  village  with 
eight  or  ton  houses,  a  few  in  good  order,  but  most  in  various  stages 
of  dilapidation.  The  latitude  of  this  place  as  determined  by  a  meridian 
altitude  of  the  sun  is  54°  37'  6".  The  mountains  to  the  north  of  the 
Kitsalas  Cafion  at  a  few  miles  distant  from  the  river,  are  estimated  to 
reach  a  height  of  6000  feet.  On  the  south  bank,  west  of  the  Zymoetz,  Mountains, 
is  a  range  of  similar  height,  which  from  its  appearance  may  be  granitic. 
These,  with  the  mountains  before  mentioned,  constitute  the  eastern  side 
of  the  low  valley  containing  the  Kitsumgalum  and  Lakelse.  West  of 
the  Zymoetz  and  south  of  Kitsalas  the  summits  are  probably  scarcely 
less  in  altitude. 

From  Kitsalas  Cafion  to  Kwatsalix — a  distance  of  about  twenty-four  Axial  moun 
miles — the  general  course  of  the  river  is  nearly  north  and  south.     The^iJtJuw. 
axial  and  highest  range  of  the  Coast  Mountains  appears  to  be  crossed 
by  the  Skeona  in  this  part  of  its  length.      The  river  has,  however, 
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availed  itself  of  an  important  structural  valley,  and  has  not  cut  trans- 
vei-sely  through  the  range.  This  is  evidenced  by  the  fact  that  the 
mountains  at  some  distance  from  the  river  are  higher  than  any  in  its 
immediate  vicinity.  From  various  points  a  few  miles  above  Kitsalas 
Canon  fine  glimpses  of  the  higher  peaks  are  obtained,  but  a  better  view, 
including  the  whole  snow-clad  sierra,  some  tent-like  peaks  of  which 
surpass  a  height  of  8000  feet,  is  gained  on  looking  back  on  this  region 
from  the  hills  above  the  Forks.  In  several  places  small  valleys  in  the 
upper  parts  of  the  range  are  filled  with  blue  glacier  ice,  and  one  glacier 
which  appeal's  to  be  of  some  size  is  situated  a  few  miles  below  Kwat- 
salix  on  the  right  bank.  The  semi-circular  valley  containing  this, 
surrounded  by  peaks  estimated  at  7000  feet  in  height  and  abun- 
dantly covered  with  snow,  is  probably  the  finest  piece  of  mountain 
scenery  on  the  river.  The  glacier  occupies  the  bottom  of  a  narrow 
V-shaped  valley  and  is  probably  about  a  quarter  of  a  mile  in  width, 
rising  up  between  the  slopes  like  a  broad  waggon  road.  The  ice 
appears  from  a  distance  to  be  completely  covered  with  fallen  stones 
and  debris,  and  though  the  slope  of  the  valley  is  considerable  the 
motion  of  the  glacier  must  be  slow,  as  the  stream  flowing  from  it  was 
at  the  date  of  our  visit  nearly  without  earthy  impurity.  The  end  of 
this  glacier  is  about  four  miles  back  from  the  river,  and  was  estimated 
to  be  about  600  feet  above  it. 

The  river  in  this  part  of  its  course  has  several  swift  rapids,  but  at 
moderately  low  stages  of  the  water  the  banks  are  well  suited  for  poling 
and  tracking,  rendering  ascent  though  slow  not  diflicult.  The  valley 
continues  to  be  about  a  mile  and  a  half,  and  even  in  places  two  miles 
wide  between  the  steep  slopes  of  its  bordering  mountains.  The  river 
winds  considerably,  but  does  not  make  abrupt  turns,  and  there  is  now  in 
general  a  flat  based  on  gravel  and  from  ten  to  thirty  feet  or  even  more 
in  height,  on  each  side.  These  flats  are  not  very  heavily  wooded  as  a 
rule,  and  though  sometimes  stony,  and  generally  with  a  light  soil, 
might  in  part,  be  brought  under  cultivation.  The  growth  of  wild 
peas,  vetches  and  other  plants  was  observed  to  be  very  luxuriant  in 
some  places  where  the  forest  had  been  burnt. 

In  correspondence  with  the  position  of  the  highest  part  of  the  Coii«t 
Eange  the  line  of  division  between  the  coast  and  the  interior  floras  may 
be  said  to  be  at  Quatsalix.  It  is  by  no  means  so  definite,  however» 
in  this  wide  low  valley  as  in  the  narrow  and  steep  valleys  of  most  other 
streams  crossing  the  range.  The  damp- loving  devil's  club  (Echino- 
panax  horrida)  and  skunk  cabbage  (Jjysichiton  Kamtschateme)  here 
became  scarce.  The  last  specimen  of  the  wiM  crab  ai)ple  (Pints 
rivularis)  was  noted  about  ten  miles  below  Kwatsalix.  PiniLs  contorta 
becomes  abundant  on  the  river  flats  with  the  aspen  {Populus  tremuloides) 
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which  grows  both  on  these  and  the  hill  slopes.  The  soap  beny,  or 
Shepherdia  Canademis,  and  a  few  specimens  of  the  Douglas  fir  were 
noted,  and  the  evidence  of  comparatively  dry  summer  weather  is  found 
in  the  greater  froqueocy  of  patches  of  burnt  forest. 

Kwatsalix  Canon  is  mereU^a  part  of  the  river  less  than  half  a  milcKwatsaiix 
in  length,  where  steep  rocks  and  low  clitts  come  down  to  the  water's  ^"* 
edge.  The  water  runs  swiftly,  though  not  so  much  so  as  to  prevent 
loaded  canoes  working  up  by  poling  and  without  the  use  of  the  track- 
ing lino,  when  it  is  at  a  good  stage.  There  are  a  few  Indian 
houses  about  the  cafion,  and  according  to  our  Tshimsian  Indians  from 
Metla-Katla  the  dialect  here  spoken  di fliers  a  little  from  that  of  the 
coast. 

The  Kit-wan-ija  Indian  village  is  situated  on  the  right  bank  of  the  Kit-wan-ga 

.  ViUage. 

river  about  twenty- four  miles  above  Kwatsalix.  There  are  few  islands 
in  this  reach  of  the  river,  and  the  valley  continues  wide  with  the 
exception  of  one  place  four  or  five  miles  above  Kwatsalix,  where  low 
rocky  hills  come  out  on  the  water's  edge.  The  river  is  generally  swift, 
with  a  few  stiff  rapids.  Terrace  flats  or  benches  are  even  more  promi- 
nent than  before  and  in  some  places  spread  widely.  One  flat  in 
particular,  about  ten  miles  below  Kit-wan-ga,  having  been  burnt  over  Wide  flata. 
and  grown  up  with  grass  and  coppice  presented  a  very  attractive 
appearance.  It  is  about  a  mile  long,  with  a  width  of  half  a  mile,  but 
with  rather  light  soil.  The  hills  for  some  distance  back  from  the  river 
are  very  low,  and  are  evidently  composed  of  the  soft  rocks  of  the  sand- 
stone and  argillite  series.  Higher  mountains  appear  at  some  distance. 
A  pi"ominent  group  of  these  to  the  south-east  being  called  Ish-gan-isht 
by  the  Indians.  Most  of  the  hillsides  on  this  part  of  the  river  have 
been  burnt  over,  and  are  largely,  in  some  cases  for  considci*able  areas, 
exclusively  covered  with  aspen  second-growth. 

The  Kit-wan-ga  Indian  village  consists  of  about  fifteen  houses  Trail  to  the 
situated  on  a  flat  of  some  extent  and  at  a  height  of  about  twenty  feet 
above  the  river.  A  trail  leads  from  this  place  across  to  the  Nasse  River, 
the  journey  occupying,  according  to  the  natives,  three  long  days.  The 
houses  are  of  the  style  usual  on  the  coast  but  not  nearly  so  large  or 
well  finished  as  those  of  the  Hadias.  There  are  about  ten  carved  posts, 
but  none  of  them  very  striking  in  design. 

About  seven  miles  above  Kit-wan-gii  is  the  mouth  of  the  KitsegueclaKitseguecla. 
River,  and  some  of  the  strongest  rapids  we  found  on  the  river  are  situ- 
ated in  a  stretch  of  about  four  miles  near  its  confluence.  Above  this 
point  to  the  Forks,  the  river  though  still  swift,  is  more  moderate. 
Fi-om  Kit-wan-ga  to  Kitseguecla  the  river  is  narrowed  in  several 
places  by  the  low  rocky  hills  of  Mcsozoic  sandstones  and  argillites. 
The  Kiteeguccla  is  a  stream  of  some  size  but  very  rapid  and  apparently 
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UQSuited  for  canoeiog.  It  comes  from  the  south-east,  and  a  pretty  low 
valley  runs  thi*ough  from  its  sources  to  the  Watsonkwa  behind  the 
mass  of  mountains  known  as  the  Bochers  Beboul^s.  There  is  a  small 
Indian  village  near  the  mouth  of  the  river,  consisting  of  about  ten 
houses,  quite  modern  and  of  inferior  construction.  This  place  was 
accidentally  set  fire  to  and  burnt  by  some  miners  ascending  the  Skeena 
a  few  years  ago,  and  has  since  been  partly  rebuilt,  the  government 
compensating  liie  Indians  to  some  extent  for  their  loss. 
Sk  en*  Forks  *  The  Forks,'  or  Hazelton,  is  situated  on  the  left  bank  of  the 
Skeena,  a  short  distance  above  the  junction  of  the  Watsonkwa. 
It  stands  on  an  extensive  flat  eleyated  ten  or  fifteen  feet  above  the 
river,  and  at  the  base  of  a  higher  terrace,  which  rises  very  steeply  to 
a  hight  X)f  ITO  foet.  Two  or  three  traders  live  here,  and  there  is  an 
Indian  village  of  about  half-a-dozen  b^rn-like  buildings,  each  accom- 
modating several  families.  The  Indian  village  is  quite  new,  and  there 
are  no  carved  posts,  though  the  people  speak  of  erecting  some  soon. 
The  old  village,  where  carved  posts  are  still  standing,  is  about  a  quarter 
of  a  mile  further  down  stream. 

The  low  region  about  the  Forks,  and  wide  valleys  of  the  Skeena,  Wat- 
moses  about  sonkwa,  and  Rispayox,  seem  to  be  shut  in  on  all  sides  by  high  moun- 
Skeena  Forks.  ^^^  ranges.  A  triangular  area,  circumscribed  by  the  valleys  of  the 
Skeena,  Watsonkwa  and  Kitseguecla  is  occupied  by  the  Bochera  Deboul^s 
Eange  or  Nil-ki-au-da  of  the  Tshimsians.  The  north-east  angle  of  this 
compact  mountain  mass  is  a  magnificent  i-ocky  summit,  with  an  altitude 
which  was  ascertained  to  be  5955  feet  above  the  Forks,  or  about  6G80 
feet  above  sea  level.  Among  some  of  the  peaks  near  it  a  small  glacier 
is  sheltered,  and  great  masses  of  snow  in  June  still  lay  on  the  upper 
parts  of  the  range.  The  rocky  cliffs  about  the  summit  must  in  some 
places  be  of  great  height,  but  are  dwarfed  by  distance.  Looking  back 
down  the  Skeena,  the  axial  mountains  of  the  Coast  Eange  occupy  a  con- 
siderable part  of  the  horizon  line.  The  highest  points  probably  attain 
an  altitude  of  8000  to  9000  feet.  To  the  west  and  north-west  the 
continuation  of  these  axial  mountains  is  concealed  by  a  nearer  range, 
which  lies  between  the  Skeena  and  the  Kispayox,  the  summits  of  which 
are  at  a  distance  of  six  to  ten  miles  from  the  Forks,  and  reach  heights 
estimated  at  from  5000  to  6000  feet.  The  axis  of  this  small  range  appears 
to  run  north-north-east  and  south-south-west.  The  summits  have 
a  peculiar  reddish  appearance.  To  the  north  and  north-east,  a  massive 
range,  from  TOOO  to  8000  feet  in  height,  and  holding  a  few  little 
glaciei-s,  runs  north-north-west  and  south-south-east.  It  lies  to  the 
east  of  the  part  of  the  Skeena  above  the  Forks,  and  decreases  in  altitude 
toward  the  north,  where  the  Babine  Eiver  breaks  through  it. 
The  Skeena  district  can  scarcely  be  regarded  as  of  much  value 


BRITISH   COLUMBIA.  17  B 

agriculturally.  On  the  lower  part  of  the  river, —  with  the  possible  ^g^^^f**"^ 
exception  of  a  few  islands, — there  is  absolutely  no  good  land.  At  Skeen»  district 
about  twenty  miles  below  the  Forks,  however,  the  higher  terraces 
at  the  sides  of  the  river,  and  a  few  hundred  feet  above  its  level,  extend 
in  some  places  several  miles  back  from  it,  and  show  soil  of  fair  quality 
composed  of  sandy  loam  with  more  or  less  vegetable  matter.  It  is 
reported  that  the  Skeena  valley  continues  to  present  the  same  appeai*- 
ance  further  up,  and  it  is  certainly  wide  and  low  for  some  distance 
above  the  Forks,  while  a  considerable  width  of  land  suited  for  agricul- 
ture is  also  found  in  the  valley  of  the  Kispyox  to  the  north-westward. 
It  is  impossible  to  give  an  exact  estimate  of  the  area  of  arable  land  in 
this  region,  but  it  may  be  roughly  stated  at  about  80,000  acres.  There 
may  also  be  some  good  land  in  the  wide  valley  of  the  Lakelse  and 
Kitsumgalum  previously  referred  to,  but  unless  in  the  event  of  some 
local  demand  arising,  it  will  probably  be  long  before  these  regions  are 
fully  utilized. 
The  Skeena  has  been  somewhat  extensively  used  as  a  channel  of  The  Skeena  as 

.11  /•  1        *  route  to  the 

communication  between  the  Omenica  mines  and  the  coast  for  a  number  interior. 

of  years,  but  as  the  notes  ali'cady  given  render  evident,  is  by  no  means 

well  adapted  as  an  artery  of  trade.     The  large  canoes  that  the  Indians 

of  the  coast  hollow  from  the  cedar,  are  generally  employed  on  the 

Skeena.     These  have  remarkably  elegant  lines,  and  are  not  as  might  be 

supposed  heavy  or  cumbrous.     Large  boats  carrying  about  fifteen  tons 

have  been  worked  up  to  the  Forks,  but  the  native  canoes  are  found 

better  adapted  to  the  work.     Freight  brought  up  to  the  Forks  costs 

about  four  dollars  a  hundred  pounds.     The  point  to  which  the  steamer 

"  Mumford  "  ascended  is  sixty-two  miles  above  Port  Essington.     Above 

the  Forks  the  river  is  scarcely  deemed  navigable  even  for  canoes.     The  Mode  of  as- 

ascent  of  the  river  in  canoes    requires  the    utmost  skill,  dexterity,  gketiS'*** 

and  strength  on  the  part  of  the  crews.     Paddling  is  of  little  use,  and 

only  resorted  to  in  certain  quiet  reaches,  or  in  crossing  the  stream. 

Tough  hemlock  poles,  pointed  and  hardened  in  the  fire,  are  generally 

employed,  and  with  these  the  canoe  is  impelled  foot  by  foot  against  the 

rushing  water,  till  some  place  too  strong  or  deep  is  reached,  when  a 

dash  must  be  made  for  the  opposite  bank,  or  the  shore  of  some  island, 

and  the  poling  there  recommenced.    Tracking  with  a  lino  on  the  beach 

is  also  resorted  to,  but  when  the  water  is  too  high  and  has  flooded  the 

beach,  it  often  becomes  necessary  to  drag  the  canoe  up  along  the  banks 

by  the  branches  of  trees  and  half-submerged  shioibbery. 

VEGETATION   AND   CLIMATE   OF   THE    SKEENA. 

The  point  at  which  the  vegetation  of  the  coast  is  replaced  by  that  Climate  of 

characteristic  of  the  northern  interior  of  the  province  has  already  been 
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noted,  and  it  will  be  unnecessaiy  to  enter  at  length  into  the  dates  at 
which  various  plants  were  observed  to  be  in  bloom.  It  may  suffice  to 
state  that  the  lower  part  of  the  Skeena  exposed  to  the  climatic  influences 
of  the  coast,  is  distinctly  later  than  Victoria,  by  probably  at  least  ten 
days.  The  vegetation  in  the  vicinity  of  the  Forks,  is  still  considerably  in 
advance  of  that  of  many  of  the  cultivated  and  thickly  peopled  portions 
of  the  province  of  Quebec.  From  the  character  of  the  plants  met  with, 
the  rainfall  at  the  Forks  would  appear  to  be  about  equal  to  that  at 
Quesnel,  and  quite  ample  for  agriculture,  though  very  much  less  than 
that  at  the  mouth  of  the  river. 

The  summer  temperature  of  the  region  about  the  Forks  is  often  high. 
According  to  Mr.  Hankin,  a  trader  who  has  resided  many  years  at 
this  place,  snow  generally  first  falls  in  October,  but  melts  again, 
the  winter  snow  not  coming  till  about  the  middle  of  December.  The 
winter  is  in  general  steadily  cold,  though  there  is  almost  always  a 
thaw  in  February.  The  thermometer  has  been  known  to  reach  forty- 
eight  degrees  below  zero  of  Farenheit,  and  to  remain  for  days  at  a  time 
below-30°. 

The  winter  is  in  fact  about  the  same  as  that  of  Stuart  Lake,  but  the 
spring  is  said  to  open  much  earlier.  Grass  begins  to  grow  green  and 
some  trees  to  bud  out  about  the  first  week  in  April.  Some  cultivation 
is  caiTied  on.  Potatoes  are  occasionally  nipped  by  fi'ost  in  the  spring, 
and  on  two  occasions  have  been  affected  by  summer  frosts.  They  are 
generally  harvested  in  the  end  of  September,  but  are  ripe  before  that 
time,  and  can  be  obtained  large  enough  for  use  about  the  first  of  July. 
Indian  corn  does  not  ripen,  and  wheat,  Mr.  Hankin  believes  would  bo 
an  uncertain  crop.  The  season  of  1878  was  exceptionally  long,  and 
two  successive  cix)ps  of  oats  ripened  before  the  frost ;  the  second  being 
a  *  volunteer  crop.'  In  favorable  reasons,  squashes,  cucumbiU's  and  other 
tender  vegetables  come  to  perfection.  A  few  cattle  and  horses  have 
been  wintered  here,  the  former  requiring  to  be  fed  for  five  months,  the 
latter  have  been  kept  by  clearing  away  the  snow  to  a  certain  dei)th  i  n 
strips  to  allow  them  to  scrape  for  grass. 

The  climate  is  in  general  much  like^that  of  Quebec  or  Montreal,  with 
the  exception  of  the  winter,  which,  according  to  the  statements  above 
given,  though  rather  shorter,  is  more  severe.  I  am  induced  to  think 
that  Mr.  Hankin  may  be  wrong  in  supposing  that  wheat  would  not 
succeed  well  about  the  Forks,  but  this  must  remain  a  matter  for  future 
experiment. 

The  Skeena  usually  opens  during  the  last  week  in  April  or  fii-st  week 
of  May.  Ice  begins  to  run  in  the  river  early  in  November,  but  the 
river  does  not  generally  freeze  till  the  end  of  December.  The  river 
being  veiy  rapid,  the  occasion  of  its  freezing  is  usually  the  occurence 
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of  a  thaw.  This  sots  froe  great  quantities  of  anchor  ice,  sometimes 
very  suddenly,  blocking  the  river  and  causing  it  to  freeze  over.  In 
1867  the  river  closed  on  the  13thofNovember,  which  was  exceptionally 
early.  The  river  is  generally  highest  in  July,  deriving  most  of  its 
water  from  the  melting  snow  on  the  mountains.  It  is  lowest  immedia- 
tely after  the  ice  goes. 

With  reffard  to  the  snowfall  on  the  Skeena,  Mr.  H.  J.  Cambie  durinff  SnowfaU  on 

-  '^  ^  the  Skeeiu. 

his  survey  here  in  1877,  gathered  that  from  Port  Bssington  to  near  the 
mouth  of  the  Lakelse  (54  miles),  it  is  exceedingly  heavy,  reaching  a 
depth  of  ten  feet  or  more.  From  this  place  to  Kitsalas  Canon  it 
reaches,  at  least  occasionally,  a  depth  of  six  feet ;  while  about  Kit- 
wun-ga — sixteen  miles  below  the  Forks — it  averages  three  feet.  So  far 
as  information  can  be  obtained  from  the  Indians  it  appears  to  confirm 
these  estimates.  The  depth  on  the  benches  about  the  Forks  is  not  over 
one  foot,  but  owing  to  local  circumstances  the  snowfall  is  here  con- 
siderably less  than  in  any  neighbouring  locality,  the  average  for  this 
part  of  the  Skeena  valley  being  probably  a  little  under  two  feet. 

Meteorological  obsei'vations  kept  by  myself  while  on  the  Skeena,  Meteorological 

oDserva'ioiis* 

from  June  7th  to  23rd,  being  taken  en  route  from  Port  Essington  to  the 
Forks,  are  necessarily  imperfect,  and  as  we  were  engaged  in  travelling 
during  the  day  it  was  impossible  to  ascertain  the  maximum  tempera- 
tui-e.  The  mean  minimum  temperature  read  on  a  good  thermometer 
carefully  placed,  on  nine  nights,  between  Port  Essington  and  Kitsalas 
Cafion,  was  43-4°  F.,  the  actual  lowest  reading  being  39°.  The  mean  of 
seven  nights  from  the  canon  to  the  Forks,  43*6°,  the  actual  lowest  being 
37-5°.  The  mean  of  observations  taken  about  6  a.m.  and  6  p.m.,  every 
day,  on  the  first  mentioned  part  of  the  river  is  50*8°  ;  on  the  upper  part 
of  the  river,  52*8°.  The  mean  of  morning  readings  taken  below  Kit- 
salas Cafion  is  45°  of  evening  readings,  56'4°.  These,  reduced  for  the 
hour  and  time  of  the  year  by  Dove's  rable  of  corrections,  derived  from 
observations  at  Sitka,  indicate  actual  mean  temperature  of  49*1°  and 
53*1°,  respectively.  The  mean  doubtless  lies  between  these  figures, 
but  their  discord  shows  that  we  have  alread}'-  a  considerably  greater 
range  and  a  climate  more  continental  in  character  than  that  of  Sitka. 
Morning  observations  above  the  canon  indicate  a  mean  of  46*6°. 
Evening  observations  58*9°,  which,  corrected  in  the  same  wa}'^,  yield 
50*58°  and  55-6°,  as  approximations  to  the  true  mean  temperature. 

Of  the  Watsonkwa  River,  which  joins  the  Skeena  from  the  south-  WaUonkwa 
eastwai-d  at  the  Forks,  Mr.  Cambie  reports  that  the  valley  throughout  ^**^®^' 
its  entire  length  is  in  part  prairie  and  sustains  a  magnificent   growth 
of  grass,  but  is  subject  to  frequent  summer  frosts  and  unsuited  to  agri- 
culture.* 

'Canadian  Pacific  Bailway  Report,  1878,  p.  70. 
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Indian  Population  of  the  Skeena  Begion. 

On  most  of  the  rivers  of  British  Columbia,  the  Coast  Indians,  com- 
pletely different  in  language  and  habits  from  those  of  the  interior, 
claim  the  territory  to  the  head  of  canoe  navigation.  Following  this 
rule,  they  stretch  much  further  inland  on  the  Skeena  than  elsewhere. 
The  Indians  of  the  Forks  speak  the  same  language  with  the  Tshimsiaps 
of  the  coast,  with  but  slight  dialectal  difference,  while  those  of  the 
Ahwilgate  and  Ryahwilgate  villages,  a  few  miles  up  the  Watsonkwa 
are  people  of  the  Tinneh  or  Carrier  stock.  Dialects  of  the  Tshimsian 
are  spoken  for  about  eighty  miles  above  the  Forks  on  the  line  of  the 
nver,  and  up  the  Babine  Eiver  to  the  cation.  The  people  of  the 
Kispyox  village  on  the  river  of  the  same  name  about  eighty  miles 
north  of  the  Forks,  also  speak  the  Tshimsian  language,  but  these  and 
those  of  the  upper  part  of  the  Skeena  approximate  in  their  manner  of 
speech  to  the  I^ascar  Indians  of  the  Nasse.  The  Nascars  have  perma- 
nent villages  about  twenty-five  miles  above  the  tide  water  on  the 
Nasse,  and  claim  the  country  for  about  fifty  miles  still  further  up. 
The  division  between  all  the  branches  of  the  Tshimsians  and  the 
Tinneh  or  Carrier  people,  appears  to  be  quite  distinct. 

The  Indian  population  of  this  region  is  estimated  as  follows : — 

On  the  Skeena : 

Kitsumgalum 25 

Kitsalas,  uncertain,  owing  to  the  number  of 
people  away  at  the  coast  and  elsewhere 
yet  calling  this  place  their  homo,  about ...  300 

Kitseguecla 150 

Skeena  Forks 250 

Kuldor,  above  the  Forks 150 

Kispyox 350 

Kit-ka-gas,  three  miles   up  the   Babino  Eiver 

fi-om  its  mouth 400 

Kit-wun-kool,  between  the  Skeena  and  the  Nasse...  250 
Ahwilgate  and  Kyahvilgate  on  the  Watsonkwa....   200 


Tshimsian.  - 


Tinneh,,,. 


2,075 


For  those  estimates, — which  must  be  considered  as  very  rough 
approximations  only, — and  for  several  of  the  facts  above  mentioned  I  am 
indebted  to  Mr.  Hankin. 


Trail  to  Babine 
Lake. 


Babine  Portage. 

The  Skeena  Eiver  above  the  Forks  being  exceedingly  rapid,  and  the 
Babine  Eiver  in  the  cations  quite  impassable  for  canoes,  and  making 


BRITISH  COLUMBIA.  21  B 

besides  a  long  detour  to  the  north,  the  route  for  the  north  end  of 
Babine  Lake  and  Omenica  leaves  the  Skeena  at  the  Forks.  The  dis- 
tance from  the  Forks  to  Babine  Lake  in  a  straight  line  is  about  forty- 
one  miles,  by  the  trail  pi-obably  about  fifty.  The  direction  is  nearly  due 
east.  The  trail  between  these  places,  following  nearly  the  line  of  the 
old  Indian  route,  was  cut  and  improved  by  the  Grovemment  of  British 
Columbia  a  ^umber  of  years  ago  to  afford  more  ready  access  to  the.  p^j^j^ , 
Omenica  district.  It  is  still  used  to  a  considerable  extent,  more  espe- 
cially by  the  Indians,  who  make  a  regular  trade  of  carrying  goods  and 
provisions  across  at  the  rate  of  about  $4  a  hundred  pounds.  The  load 
usually  carried  by  a  man  or  woman  is  about  one  hundred  pounds  in 
weight,  but  in  many  cases  much  more  than  this  is  taken.  The  pack 
is  firmly  roped  together  and  then  supported  on  the  back  by  straps 
round  the  chest  and  forehead. 

Having  a  considerable  quantity  of  provisions  and  baggage  we  were  Indian  packen. 
obliged  to  hire  a  motley  crew  of  Indians  to  carry  these  across  to  Babine 
Lake,  and  on  leaving  the  Forks  on  the  23rd  of  June  we  found  that  our 
carriers  were  twenty-three  in  number,  including  two  •  women. 
Sevei*al  dogs,  were  also  pressed  into  the  service  to  cai'ry  various 
articles  belonging  to  the  Indians  themselves.  The  carriers  advanced  by 
stages  of  a  mile  or  half  a  mile  at  a  time,  according  to  the  naturo  of  the 
ground,  stopping  every  now  and  then  for  a  few  moments  rest. 

After  ascending  from  the  flat  at  the  Forks,  the  trail  passes  over  a  Trail  to  the 
nearly  level  bench  or  terrace  for  some  miles.  It  is  lightly  wooded  ^■^''*' 
with  poplar,  cottonwood  and  birch,  mingled  with  evergreen 
trees,  and  seems  to  have  a  good  soil  and  to  be  fit  for  cultivation. 
Grass,  with  wild  peas  and  vetches,  grow  in  great  luxuriance,  and  at 
the  date  above  given  the  thickets  were  fragrant  with  wild  roses. 
Service  berries  and  choke  cherries  had  attained  about  half  their  full 
size  on  sunny  exposures,  and  wild  strawberries  were  ripe,  and  abun- 
dant in  some  places.'  At  about  four  miles  from  the  Forks  the  trail 
comes  out  on  the  sloping  hillside  on  the  right  bank  of  the  Watsonkwa, 
which  it  continues  to  follow  for  nearly  seven  miles,  till  the  Sus-kwa* 
just  above  its  junction  with  the  Watsonkwa,  is  reached.  In 
following  the  hillside  the  valleys  of  several  small  8ti*eams  flowing  in 
courses  of  greater  or  less  depth  are  crossed.  The  valley  of  the  Wat- 
sonkwa, between  the  bases  of  the  mountains  at  its  sides,  is  wide,  but 
the  immediate  valley  of  the  river  is  a  steep-sided  trough   several  ^ 

Suspension 

hundred  feet  in  depth,  and  the  river  itself  flows  onward  between  rocky  bridges.' 
banks  with  the  speed  and  impetuosity  of  a  torrent.     The  Indians  in 
this  pai't  of  the  country  construct  bridges  across  streams  too  rapid  to 


*  A  Carrier  name  meaning  Bear  River. 
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be  crossed  in  canoes  with  safety,  when  not  too  wide  for  the  means  at 
disposal.  These  have  been  called  suspension  bridges,  and  are  ingenious 
in  plan.  The  Watsonkwa  is  spanned  by  one  of  these  about  five  miles 
above  the  Forks.  The  river  is  here  about  fifty  feet  wide,  rushing 
between  rocky  cliffs  of  about  fifty  feet  in  height.  At  each  side  two 
beams  are  placed,  projecting  at  an  angle  of  twenty  or  thirty 
degrees,  their  butt-ends  being  finnly  planted  in  a  rude  crib- work 
of  logs  weighted  with  stones.  The  ends  of  the  projecting  beams 
fi'om  opposite  sides  are  then  joined  by  a  pair  of  light  but  strong 
horizontal  pieces  which  are  lashed  to  them.  The  footway  or  floor 
of  the  bridge  may  consist  of  a  single  large  flatted  beam  or  of 
several  lengths  of  poles  spliced  together  and  laid  parallel.  The  foot- 
way is  supended  to  the  superetinicture  above  described  by  a  series  of 
vertical  poles  with  hooked  ends,  withes  being  used  as  lashing,  or,  as  in 
the  instance  now  described,  telegraph  wire,  being  a  portion  of  that  left 
by  the  Western  Union  Company  at  the  time  of  the  abandonment  of 
their  enterprise. 
Tributaries  of  About  six  miles  from  the  mouth  of  the  Sus-kwa,  it  is  joined  by  the  Skil- 
u8-  wa.  ^j^jg^  from  the  north,  a  very  rapid  stream  fifty-seven  feet  wide,  and  two 
feet  deep.  This  is  crossed  by  a  newly  constructed  Indian  bridge  like  that 
previously  described.  Five  miles  further  on,  in  a  general  eastward  direc- 
tion, the  main  valley  of  the  Sus-kwa  turns  to  the  south-south-east,  while 
the  trail  continues  eastward  by  that  of  a  large  tributary.  The  sources 
of  this  stream,  known  as  the  Oo-ats-auli,  are  reached  in  about  fourteen 
miles,  and  the  summit  passed  at  a  distance  of  seven  miles  from  the 
north  end  of  Babino.  Lake. 
g     ,  The  Sus-kwa  valley,  to  the  mouth  of  the  Oo-ats-anli,  is  wide,  if  the 

Valley.  entire  distance  between  the  steep  mountains  at  its  sides  be  taken  into 

consideration,  but  shows  teiTaces  at  several  ditterent  levels,  the  river 
itself  flowing  in  a  deep  narrow  trough  cut  in  these.  The  terraces  are 
usually  very  stony  and  even  when  of  considerable  width  are  quite 
unsuited  to  agriculture.  The  hillsides  generally  have  been  almost  denud- 
ed of  trees  by  tire,  and  exhibit  a  rank  growth  of  grass,  wild  pesLyHeraclewn 
and  EpilobiuTrif  in  some  places  already  shoulder  high,  and  offering  very 
fine  summer  pasture  for  stock.  At  the  junction  of  the  Sus-kwa  and 
Oo-ats-anli  a  wide  flat  of  attractive  appearance  is  sunk  among  the  moun- 
tains, but  is  probably  of  no  agricultural  value.  In  following  the 
Oo-ats-anli,  the  trail  continues  on  the  whole  to  ascend  though  frequent 
descents  into  the  valleys  of  tributary  streams  are  made.  The  benches 
are  rough  and  irregular,  and  are  cut  across  by  numerous  little  streams. 
Fire  has  passed  over  nearly  the  whole  country,  leaving  in  some  parts 
of  the  valley  gi*eat  forests  of  bleached  and  bristling  trunks,  with 
only  here  and  there  a  cluster  or  belt  of  trees  which  has  not  been 
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destroyed.    Where  the  trees  are  still  green  the  ground  is  every  where  summit 

soft  and  wet.    Jp  its  upper  portion ,  and  at  the  summit,  the  valley  is 

wide  and  flat-bottomed  with  swamps  and  swampy  meadows  alternating 

with  brush  and  wood.     The  summer  trail  does  not  cross  the  summit  at 

the  lowest  place,  but  leaving  the  valley  to  the  south,  ascends  and  passes 

over  an  iiTe^lai*  plateau  at  a  heiccht  of  about  750  feet  fneH,ter  than  the 

pass.    This  little  plateau  is  quite  evidently  of  the  nature  of  a  terrace, 

and  its  surface  is  strewn  with  water-worn  and  transported  stones  and 

boulders.     Its  height  above  the  sea  is  about  4300  feet.    The  dense 

forest  wl^ich   has  originally  filled   the  valleys   here  gives  place  to 

clumps  of  stunted  ti*ee8,  with  thick  rapidly  tapering  stems,  composed 

of  many  superposed  annual  rings  of  growth.     On  June  26th  the  snow 

had  evidently  not  long  gone  from  the  ground  and  the  low-growing 

willows  were  just  leafing  out.    Streamlets  ran  everywhere  upon  the 

surface  from  one  little    moss-rimmed  pool  to  another.     At  gi*eater 

elevations  on  the  surrounding  mountains,  very  few  trees  are  seen,  and  Timber  limit. 

4500  feet  may  be  stated  as  the  upwai-d  limit  of  the  healthy  growth  of 

trees  in  this  region. 

The  highest  peaks  of  the  range  separating  the  valleys  of  the  MountainB. 
Watson kwa  and  Skeena  from  that  of  Babine  Lake  are  passed  about 
half  way  fi-om  the  mouth  of  the  Oo-ats-anli  to  its  sources,  and  lie.  to 
the  west  of  the  summit  of  the  trail.  A  great  rugged  mass  of  moun- 
tains to  the  south  occupies  the  angle  between  the  Sus-kwa  and  Oo-ato- 
anli.  This  receives  the  name  of  Ne-tal-tzul,  which  was  ti'anslated  to 
me  as  the  *  watery  mountain.*  It  has  a  height  of  about  8500  feet, 
and  one  or  more  small  glaciers  are  observed  among  the  mountains 
near  it  The  mountain  sheep  is  found  in  this  part  of  the  i*ange,  but 
not  very  abundantly.  The  mountain  goat  is  common  to  all  the 
ranges  of  this  region. 

Looking  in  the  opposite  direction  from  the  summit  plateau  Babine  Babine  Lake 
Lake  is  seen  stretching  far  to  the  south-eastward  like  a  silver  ribbon, 
its  banks  generally  low  with  flats  or  rounded  hills  of  moderate  elevation 
bordering  it.  The  weather  at  the  time  of  our  visit  was  not  favourable  for 
a  very  distant  view,  and  only  a  portion  of  the  snowy  ranges  which  might 
otherwise  have  been  seen  to  the  south-east  were  visible.  The  descent 
to  Babine  Lake  is  rather  gradual,  over  a  somewhat  broken  surface 
chiefly  composed  of  stony  superficial  deposits,  not  arranged  in  terrace  Forest  trees, 
form.     The  country  is  either  densely  wooded  or  bristling  with  wind- 

• 

fall,  the  most  abundant  trees  being  Abies  subalpina,  Englm.  (Jasiocarpa 
Hook),  Picea  Engehnannij  and  Pinm  cantorta.  Before  reaching  the  lake 
the  trail  crosses  a  small  river  called  the  Tzes-a-tza-kwa  or  Canoe- 
making  river.  This  in  low  water  was  fifty  feet  wide  by  one  foot  deep, 
and  derives  its  watere  from  the  range  from  which  we  have  descended. 
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Lakes  and  Mountains  of  Northern  British  Columbia. 

Group  of  large      The  group  of  large  lakes  of  which  Babine  is  one,  may  be  regarded 
^^^'  as  occupying  two  parallel  valleys,  which  conform  to  the  general  north- 

westerly and  south-easterly  bearings  which  govern  the  main  features 
of  the  whole  country  lying  between  the  Eocky  Mountains  proper  and 
the  coast.  Babine  Lake,  for  the  greateV  part  of  its  length,  lies  nearly 
parallel  to  the  Watsonkwa  valley,  but  at  its  southern  end  bends  abruptly 
eastwai*d,  a  wide  valley  running  through  from  its  extremit}'^  to  the  head 
of  Stuart  Lake.  The  watershed  between  the  Skeena  and  Fraser  River 
Skeena-Fnwer  systems  is  situated  in  this  valley,  Babine  Lake  discharging  northward 
watershed.  ]jy  ^jj^  Babine  River,  which  after  following  the  general  direction  of  the 
valley  occupied  by  the  lake  for  some  distance,  cuts  across  the  lino  of  the 
Babine  Mountains  and  reaches  the  Skeena;  Stuart  Lake  discharging 
by  the  Stuart  River  into  the  Nechacco  and  thence  to  the  Fraser.  The 
valley  of  Stuart  Lake  opens  widely  at  its  south-eastern  extremity  to 
the  low  country  of  the  Nechacco  and  Chilacco. 

Dimensions  Stuart  Lake  occupics  the  south-eastern  part  of  the  second  or  north- 

Kke?.*'***'*  **^  eastern  of  the  great  valleys  above  referred  to ;  and  to  the  north-west 
of  it  in  the  same  line  lie  Trembleur,  Tacla  and  Bear  Lakes.  Stuart 
Lake  is  about  forty  miles  in  extreme  length,  Tacla  forty-six  miles  and 
Bear  Lake  about  twelve  miles,  while  the  dimensions  of  Trembleur, 
Traverse  or  Cross  Lake  are  not  known.  Trembleur  and  Tacla  Lakes 
discharge  south-eastward  into  Stuart  Lake,  while  Bear  Lake  forms  the 
source  of  the  Skeena.  With  the  generally  more  mountainous  character 
of  the  countr}'-  to  the  north  the  height  of  the  water  surface  in  the  lakes 
increases  being  approximately  as  follows :  Stuart  Lake  2200,  Tacla 
Lake  2271,  Bear  Lake  2604.  Thutage  or  Thutade  Lake  still  further 
to  the  north  is  scarcely  known.  It  is  probably  the  same  with  a  long 
lake  sketched  by  Mr.  Madden,  a  prospecter  in  that  region,  and  may 
lie  in  the  continuation  of  the  same  persistent  valle3\  It  discharges 
into  the  south  bi*anch  of  the  Finlay,  and  a  fall  of  180  feet  in  height  is 
reported  to  exist  not  far  below  its  outlet. 

fiabineMoun-       The  Babine  Mountains  form  a  well  defined  ranije  from  the  northern 

tains 

bend  of  the  Babine  River  (hit.  54°  40')  to  the  vicinity  of  Fntser  Lake 
to  the  south-east.  They  appear  to  culminate  in  height  between  the 
north  bend  of  the  Babine  and  the  Babine  and  Skeena  Forks  trail,  and 
decrease  in  elevation  in  a  south-eastward  direction,  departing 
gradually  at  the  same  time  from  the  shore  of  Babine  Lake  and  leaving 
a  wide  intervening  low  country. 

The  entire  region  between  Babine  Lake  and  River,  the  north  bend 
of  the  Skeena,  Beai*  and  Tacla  Lakes  is  filled  with  high  and  rugged 
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mountain  ranges.    The  Atna  or  Atnah*  Mountains  lying  north  of  thcAtnaMoun- 
Babine  Biver  rise. according  to  Mr.  Horetzky  to  elevations  of  9000^*"*' 
feet,  and  the  summit  of  the  Atna  Pass  by  which  they  are  crossed  is 
6000  feet.     Boixiering  Tacla  Lake  on  the  south-west  is  a  massive 
range  which  as  it  is  crossed  by  the  Fire-pan  Pass  may  be  designated  pire-pan  • 
the  Fire-pan  Eange.     Its  summits  are  7000  to  8000  feet  in  height.  MounuiM. 
Further  north  near  Bear  Lake  this  range  appears  to  become  less  homo- 
geneous and  more  broken,  but  still  continues  as  a  high  rugged  moun- 
tainous country.     South  of  the  latitude  of  the  southern  end  of  Tacla 
Lake  the  region  between  the  two  valleys  defined  in  a  preceding  para- 
graph, is  not  so  mountainous,  and  though  still  broken  the  elevations 
seem  seldom  to  exceed  4000  feet. 
To  the  east  of  Stuart  Lake  lies  a  range  of  limestone  mountains  which  ^ . 

^  LimestoDO 

can  be  traced  running  far  to  the  north-westwai^d  from  high  points  in  range, 
that  vicinity.  According  to  the  best  accounts  of  the  countiy  about 
Trembleur  Lake,  the  range  must  there  be  low  or  wanting,  but  further 
north  it  resumes  as  the  Omenica  Mountains  on  the  east  side  of  Tacla 
Lake,  and  forms  also  the  mountains  on  the  east  side  of  Bear  Lake.  This 
range  is  by  no  means  so  high  and  rugged  as  those  previously  described, 
Na-katl,  which  forms  its  south-eastern  extremity,  has  a  height  of  4800 
feet,  while  the  Hogem  Pass  leading  across  to  the  Omenica  gold  region 
was  proved  by  Mr.  Horetzky  to  have  an  elevation  of  only  3438  feet. 

Still  further  to  the  east  and  north-east  is  the   Omenica  mining  omenic* 
region,  which  is  a  relatively  depressed  but  still  hilly  and  mountainous  ^®**®°* 
district.     Hogem  on  the  Omenica  River  has  an  elevation  of  2570  feet, 
while  the  mouth  of  Germansen  Creek  is  at  2457  feet.     The  country 
between  the  Omenica  River  from  Stuart  to  McLeod  Lake  has  not  been 
explored,  but  no  high  ranges  are  known  to  exist 

Babine  and  Stuart  Lakes. 

Babine  Lake  has  been  so  called  by  the  French  or  half-breed  servants  jj^mes  of 
of  the  North  West  or  Hudson  Bay  Companies  in  allusion  to  the  fact  ^^^'^^^  l^®- 
that  the  Indians  living  on  it  had  the  custom  of  wearing  a  wooden 
labret  or  lip-piece  in  the  lower  lip.     This  custom  though  common  on 
the  coast  is  not  elsewhere  found  among  the  Carrier  or  Tin neh  people  of 
the  interior,  and  has  doubtless  been  a  fashion  acquired  by  them  from 
the  Tshimsians.     The  lake  is  known  as  Kit-koin  by  the  Tshimsians,  by 
the  Canners  as  Na-taw-bun-kut  or  'long  lake.'  While  lying  in  the  main 
in  a  north-west  and  south-east  bearing  the  actual  course  of  the  lake  is  oenerai  fea- 
rather  sinuous.     Its  length  is  eighty-seven  miles,  while  its  width  varies  ^^^^^ 

*  Thia  is  the  name  applied  by  the  Tinnoh  people  of  British  Columbia  to  any  foreign  Indiana. 
The  Atna  Pass  ia  here  so  called  as  being  that  used  by  the  Coaat  Indiana  aa  an  avenue  to  the 
interior  country. 
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Northern  por 
tion  of  lake. 


from  half  a  mile  to  five  or  six  miles.  The  elevation  of  the  lake  above 
the  sea  is  about  2222  feet,  or  twenty-two  feet  greater  than  Stuart 
Lake.*  On  the  east  side  of  the  lake,  near  its  outlet,  is  situated  an 
Indian  village  called  Wut-at,  and  a  small  trading  post  of  the  Hudson 
Salmon  fishery.  ^7  Company.  The  Indians  take  here  annually  a  large  quantity  of  sal- 
mon by  forming  a  weir  of  split  sticks  across  the  river.  The  salmon  are 
dried  and  stored  in  a  cocA^  raised  on  posts  in  the  usual  way,  and  kept 
for  home  use  or  to  sell  to  travelling  parties  of  Indians  on  the  way 
between  the  coast  and  the  Omenica  Mines.  The  canoes  used  in  the 
interior  lakes  are  far  inferior  to  those  of  the  coast  Indians,  a  fact 
ai'ising  in  part  from  the  absence  of  the  cedar  which  the  coast  tribes 
employ.  Cottonwood  *  dug  outs,'  small,  narrow,  slab-sided  and  often 
more  or  less  seriously  wai*ped  and  out  of  shape  on  account  of  exposure 
to  the  sun  and  air,  are  in  general  all  that  can  be  obtained.  On  the 
20th  of  June  we  left  the  north  end  of  the  lake  in  two  such  canoes,  and 
being  favoured  with  good  weather  reached  the  opposite  or  south- 
eastern! extremity  on  the  morning  of  July  3rd. 

From  the  north  end  of  the  lake  to  Na-tal-kuz — a  distance  of  twenty- 
five  miles — it  is  narrow,  and  much  more  sinuous  and  irregular  in 
width  than  the  sketches  which  have  heretofore  appeared  on  the  maps 
would  lead  one  to  suppose.  It  has  also  the  appearance,  in  this  part 
of  its  length,  of  being  quite  shallow.  The  banks  rise  often  to  a 
height  of  100  to  200  feet  pretty  steeply,  and  then  slope  more  gently 
away  to  the  hills  which  do  not  anywhere  in  the  vicinity  of  the  lake 
reach  1000  feet.  Considerable  areas  are  quite  flat  and  low,  and  on 
southern  exposures  large  tracts  have  been  thoroughly  burnt  over 
forming  slopes  of  rich  pasturage.  In  many  places  the  timber  is  more 
than  half  composed  of  aspen  second-growth,  and  the  coniferous  are 
everywhere  relieved  by  a  mixture  of  deciduous  trees.  In  passing  down 
the  lake,  occassional  glimpses  of  the  high  and  snowy  mountains  which 
intervene  between  it  and  the  Watsoukwa  are  caught.  Several  of  the 
peaks  attain  8000  feet,  but  after  leaving  the  north  end  of  the  hike  a 
wide  stretch  of  comparatively  low  land  intervenes  between  the  shore 
and  the  base  of  the  range.  To  the  north-east  is  seen  from  a  few  points 
the  wall-like  and  cloud-capped  range  across  which  the  Fire-pan  Pass 
leads.  This  surpasses  the  last-mentioned  range  in  general  elevation, 
and  is  everywhere  heavily  snow-covered. 

Na-tal-kuz  is  the  name  of  a  second  Indian  village,  situated  on  the 
north  side  of  the  lake,  at  the  extremity  of  a  point  which  lies  between 


High  moun- 
tains. 


Na-tal-knz. 


*  It  should  be  stated  that  a  considerable  discrepancy  exists  between  the  height  here  stated 
and  that  given  b^  Mr.  Horetzky.  I  have  been  unable  to  explain  this  difference,  for  while  I  feel 
sure  that  the  difference  between  Stuart  Lake  and  Babine  here  given  is  nearly  correct,  Mr. 
Horetzky's  estimate  seems  to  be  founded  on  a  number  of  correct  observations.  The  height 
assigned  by  Mr.  Horetzky  is  1647  above  Skeena  Forks,  or  assuming  that  point  to  be  725  feet* 
2372  feet  above  the  sea. 
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it  and  a  long  arm  running  to  the  north-eastward.  The  surrounding 
r^on,  and  a  prominent  and  nearly  conical  hill  which  stands  a  few 
miles  back  from  the  village  are  denoted  by  the  same  name.  The 
village  is  also  called  Ni-to-atz,  but  this  is  a  comparatively  modern 
name  and  refers  to  a  trading  post  of  the  Hudson  Bay  Company.  This 
post  is  the  most  important  on  the  lake,  that  at  the  north-east  end 
being  only  occasionally  visited.  Both  are  at  present  in  charge  of  Mr. 
Sauspere,  who  proved  able  and  willing  to  give  much  valuable  informa- 
tion on  the  suri'ounding  country. 

From  this  point  the  lake  runs  nearly  due  south-eastwaixi  for  about  Southern  por- 
thirty-five  miles.  Its  width  is  greatly  increased,  and  while  its  south- 
west shore  shows  little  iiTCgularity  of  outline,  its  north-eastern  border 
forms  two  deep  bays  and  is  fringed  by  numerous  islands.  The  shores 
continue  on  the  whole  low,  though  a  rampart-like  range  of  hills  800 
to  900  feet  in  height  runs  along  the  north-east  side,  beyond  the  bottoms 
of  the  bays  above  refeiTed  to  for  eighteen  or  twenty  miles  fi'om 
Na-tal-kuz.  To  the  east  of  this  is  a  low  region  thi'ough  which  a  trail 
was  at  one  time  opened  to  Trembleur  Lake,  as  a  means  of  access  to 
Omenica.  At  a  little  distance  from  the  shore  on  both  sides  hills  700 
to  800  feet  in  height  appear  as  projections  on  the  flat  or  undulating 
country  of  less  elevation.  There  is  as  before  much  lightly-wooded  and 
aspen-covered  country,  and  if  the  climate  is  suitable,  there  is  evidently 
here  a  wide  stretch  of  land  favourable  in  soil  and  contour  for  farming. 
The  rainfall  appears  to  become  less  as  the  lake  is  followed  to  the  south-  Douglas  fir. 
eastward.  A  few  specimens  of  Artemisia  frigida  appear  with  the 
Bougl&s  fir,  and  other  plants  not  before  observed. 

At  its  upper  end  the  lake  turns  to  a  south-south-east  bearing  andHe»dofthe 
eventually  for  about  tw^elve  miles  runs  nearly  due  east.  Its  average 
width  for  twenty  or  twenty-five  miles,  is  three  and  a  half  to  four 
miles.  It  is  evidently  very  deep,  and  the  Indians  say  that  this  part  of 
the  lake  does  not  freeze  across  in  winter.  With  the  appearance,  of  Ter- 
tiary volcanic  rocks,  which  here  occur  tilted  at  various  angles,  the 
country  becomes  somewhat  more  rugged,  and  the  land  bordering  the 
lake  is  higher.  There  are  still,  however,  on  the  north  shore  some 
tine  grassy  slopes,  while  the  south  in  more  densely  wooded. 

A  remarkably  abrupt  rocky  hill  of  600  to  700  feet  high  stands  on 
the  south  side  of  the  lake  at  its  extremity.  This  is  called  To-tzal-to. 
East  of  it  is  a  wide  low  valley  nmning  to  the  south-east  (S  55°  E.  10 
miles  or  more)  from  which  a  large  stream  flows.  A  small  lake  lies 
someway  up  it,  according  to  Indian  report,  and  a  trail  runs  through  Portage, 
to  the  Stella  Indian  village  at  the  head  of  Eraser  Lake.*    A  low  tract, 

*See  Report  of  Progress  1876-77,  p.  46. 
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Yi-ko  RiTer. 


being  the  GODtinuation  of  that  in  which  the  lakes  lie,  also  leads  through 
from  the  extremity  of  Babine  Lake  to  Stuart  Lake.  The  length  of  the 
portage,  or  actual  distance  over  which  goods  have  to  be  carried,  is 
about  seven  and  a  half  miles,  and  the  Hudson  Bay  Company  have  con- 
sti'ucted  a  moderately  good  waggon  track  between  the  lakes.  The 
countiy  passed  over  is  undulating  and  appears  to  consist  of  wide 
terraced  flats  or  benches,  through  which  little  rocky  and  gravely  hills 
project.  The  summit  is  about  400  feet  above  Babine  Lake,  the  valley 
some  four  miles  wide  between  the  steeper  slopes,  with  a  soil  which  though 
in  some  places  good,  is  generally  light.  About  one-thiixi  of  the  area 
may  be  regarded  as  suitable  for  agriculture.  Most  of  the  wood  has  been 
destroyed  by  fire,  but  the  western  scrub  pine  QPinus  contortd)  appears 
to  have  been  the  most  abundant  tree.  The  portage  ti*ail  ends  at  the 
mouth  of  a  little  sluggish  river,  less  than  one  hundred  feet  wide,  called 
the  Yi-ko,  which  rises  in  a  small  lake  to  the  north  westwaixi.  The 
latitude  of  the  point,  at^which  the  portage  road  ends  at  the  mouth  of 
the  Yi-ko  was  found  to  be  55°  36'  22". 
Stuart  L&ke.  Stuart  Lake  or  Na-kas-le,  from  the  mouth  of  the  Yi-ko  south- 
eastward, is  a  fine  sheet  of  water  thirty-one  miles  in  length,  and 
about  five  miles  in  width  in  most  places.  Its  north-western  end  is  some- 
what contracted  and  surrounded  by  mountains  1000  to  2000  feet  high. 
It  sends  off  a  naiTOw  arm  or  fioi*d  in  a  north-westward  direction,  for  a 
distance  of  probably  ten  miles  or  more,  which  distance  might  be  added 
to  the  length  as  above  stated.  A  short  portage  leads  across  from  this 
arm  to  Trembleur  Lake.  The  outline  of  the  shore  line  about  the  north- 
western end  of  the  lake  is  ragged,  and  there  are  many  small  islands, 
while  to  the  east  it  runs  in  wide  sweeping  curves,  and  the  water 
is  evidently  not  so  deep.  Besides  the  Yi-ko,  two  streams  of  some  size 
known  as  the  Tache  and  Pinchi,  flow  into  the  lake.  The  first  of  these 
comes  from  Trembleur  or  Cross  Lake,  which  in  turn  receives  the 
water  of  Tacla  Lake.  It  is  by  this  route  that  goods  are  carried 
by  the  Hudson  Bay  Company  from  Fort  St.  James  to  their  post 
on  Bear  or  Connelly  Lake  in  latitude  56*^  6'.  The  Pinchi,  also 
from  the  north,  is  smaller,  and  rises  in  a  lake  not  many  miles 
from  Stuart  Lake,  and  which  appears  to  occupy  a  parallel  valley. 
The  peak  Na-katl,  4800  feet  in  height,  and  its  surrounding  i-ugged 
limestone  mountains,  which  touch  on  the  north  shore  of  the  lake 
at  its  eastern  extremity,  have  been  described  in  former  reports. 
The  continuation  of  this  range,  running  north-westwaixl,  altogether 
leaves  the  lake  at  the  mouth  of  the  Pinchi  Eiver.  The  land  here 
becomes  low  and  level,  and  is  lightly  wooded  with  aspen,  mixed  with 
coniferous  trees.  The  south-western  shore  of  the  lake  is  pretty  closely 
bordered  by  high  hills,  and  as  usual  more  densely  wooded ;  but  the 
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agregate  area  of  cultivable  land  must  be  considerable.  The  Douglas  fir 
is  quite  abundant  round  the  shores  of  Stuart  Lake,  and  I  was  informed 
on  good  authority,  that  it  extends  northward  to  near  the  middle  of 
Tacla  Lake. 

CLIMATE   OF   THE   LAKES. 

The  northern  or  lower  extremity  of  Babine  Lake  being  more  closely  Agriculture, 
hemmed  in  by  snow-clad  mountains,  is  evidently  loss  favourably  situated 
than  the  remainder  of  this  lake  and  Stuart  Lake,  and  vegetation  was 
found  to  be  decidedly  behind  that  of  the  Sus-kwa  valley.  Mi\  Sanspere 
of  the  Hudson  Bay  Company,  states  that  at  the  post  at  Na-tal-kuz,  on 
Babine  Lake,  he  can  grow  potatoes  and  many  kinds  of  vegetables,  and 
that  his  predecessor  grew  barley,  which  ripened  well.  An  Indian 
living  on  the  portage  between  the  two  lakes  cultivates  a  little  patch  of 
land,  and  though  very  poorly  attended  to,  ho  had  a  fine  looking  crop 
of  potatoes  and  a  little  field  of  barley — the  latter  about  three  feet  high 
and  with  the  ear  just  appearing — at  the  date  of  our  visit  (July  4th).  Ho 
also  keeps  some  cattle  here,  cutting  hay  for  them  in  swamps  about  the 
river  mouth.  At  Fort  St.  James  we  found  potatoes  flourishing,  but 
rather  late,  having  been  cut  down  by  a  frost  in  June.  Barley  was  doing 
well,  and  has  been  grown  as  a  regular  crop  for  many  years.*  In  the 
garden  were  peas,  lettuce,  bcete,  carrots,  onions,  garlic,  turnips,  cab- 
bages and  cauliflowers,  doing  well  enough,  but  not  carefully  cultivated. 
Wheat  has  been  sown  this  year  as  an  experiment,  and  had  not  sufiered 
from  frost  at  the  date  of  our  visit  (July  Tth). 

Temperature  observations  kept  while  on  Babine  and  Stuart  Lakes,  Temperature. 
— Juno  27th  to  July  8th — gave  a  mean  minimum  temperature  of  40-2°. 
The  mean  of  the  early  morning  and  evening  observations  being  51*5°. 
The  temperature  is  here  subject  to  greater  and  more  rapid  changes  than 
in  the  Skeena  valley,  and  on  the  night  of  Juno  29th  we  experienced  a 
frost,  the  thermometer  registering  26*^  near  the  northern  end  of 
Babine  Lake,  and  in  the  vicinity  of  the  snow-clad  mountains  already 
referred  to. 

In  the  valley  of  Babine  and  Stuart  Lakes  the  summer  season  seems  summer  frosts, 
to  be  sufliciently  long,  and  the  absolute  amount  of  heat  great  enough 
to  bring  all  ordinary  crops,  including  wheat,  to  maturity,  but  the 
question  remains  to  what  extent  the  liability  to  summer  frosts  may 
interfere  with  the  cultivation  of  some  plants,  more  especially  wheat. 
Though  this  valley  may  be  regarded  as  a  continuation  of  the  country 
of  the  Lower  Nechacco,  its  vicinity  to  the  mountains  appears  to  ren- 
der it  somewhat  inferior  to  that  district  in  climate,  and  places  it  in  this 
regaixi,  in  my  opinion,  nearly  in  the  same  position  with  the  country 

*  Report  of  Progress  Geol.  Survey  of  Canada,  1876-77,  p.  51. 
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boi-dering  on'Frangois  [Lake.     In 'previous  reports,!  I  have  described 
Nechaooo         the  flat  country  of  the  Lower  Nechacco  basin  as  constituting  the 
"**  greatest  connected  region  susceptible  of  cultivation  in  the  province  of 

British  Columbia.  Its  area  has  been  estimated  at  1000  square  miles. 
It  is  based  on  tine  white  silty  deposits  of  the  later  portion  of  the  glacial 
period,  constituting  a  soil  almost  uniformly  fertile,  and  is  remoto  from 
high  snow-clad  i*anges.  In  the  absence  of  further  information,  1  can 
merely  repeat  what  was  said  of  this  region  on  a  former  occasion,  viz., 
that  while  it  is  not  probable  that  wheat  can  be  grown  over  all  parts  of 
its  area,  it  can  scarcely  be  doubted  that  barley  may  be  ripened  almost 
everywhere  in  it,  while  wheat  would  succeed  in  chosen  spots.  This 
region  will,  doubtless,  at  some  time  support  a  considerable  population, 
but  it  is  to  be  remarked  that  the  passage  of  a  railway  through  it  would 
do  little  at  present  toward  settling  it;  for  in  the  first  instance,  the 
country  to  the  east  of  the  Rocky  Mountains,  in  the  Peace  River  or 
Saskatchewan  valleys,  would  ofler  superior  inducements  to  farmera 
and  stock  raisers. 

INDIAN   POPULATION    OP   NORTHERN   BRITISH   COLUMBIA. 

Subdivisions  of  The  Tinnch  Indians  of  this  northern  pai't  of  the  interior  of  British 
theTion^h.  Columbia  are  divided  by  dialect  into  two  great  gix)ups,  known  as  the 
Porteurs  or  Carriens,  and  the  Siccanies.  The  Carriers  extend  on  the 
Fraser  as  far  down  as  Soda  Creek,  near  the  mouth  of  the  Chilcotin. 
They  inhabit  the  valley  of  the  Blackwatcr,  and  stretch  westward  to 
Gatcho  Lake  and  the  Coast  Range,  Fraser,  Stuart,  and  Babine  Lakes  and 
the  Watsonkwa  valley;  north  of  Fort  St.  James  to  Middle  River,  and 
east  to  Fort  McLeod  and  the  Friiser  River,  above  Fort  George  to  about 
120°  30'  of  longitude.  The  Siccanies  lie  to  the  north  and  east  of  the 
Carriers,  occupying  the  west  part  of  Tacla  Lake  and  the  region  about 
Bear  or  Connelly  Lake.  They  extend  up  the  North  Finlay  about 
seventy-five  miles  and  down  the  main  stream  of  the  Peace  River  to 
Hudson's  Hope.  North  of  the  Siccanies  and  toward  the  coiist,  are  the 
Na-ha-nies,  who  are  said  to  speak  a  different  dialect,  while  the  Indians 
still  further  north,  about  Cassiar,  are  said  to  be  again  different. 
Population  of  The  Na-taiv-tln  or  people  of  Babine  Lake,  number  about  300.  The 
villages.  J^a-kas-le-tlUj  or  people  of  Stuart  Lake,  are  divided  as  follows  : — A^illagos 

at  Fort  St.  James,  75;  at  Pinchi  River,  40;  at  Tacho  River,  32.  At 
Grand  Rapid,  ten  miles  up  the  Tache,  are  the  Kus-che-o-tin,  now  num- 
bering 22  souls;  at  Stony  Creek,  south  of  the  Nechacco,  are  the 
Ta-tsMk^tirij  numbering  24;  at  Nool-ke  Lake,  the  J^ool-kenOtin  num- 
bering 56 ;  of  the  Nau-tle-a-tln  and  Stelratin,  of  Fraser  Lake,  I  did  not 
learn  the  number.     There  are  no  permanent  villages  on  Francois  Lake, 

t  Report  of  Progrees  Qeol.  Survey  of  Canada,  1876-77,  p.  45.    Canadian  Pacific  Railway 
Report,  l^'  p*  252. 
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that  part  of  the  country  belonging  to  the  Watsonkwa  people  who  visit 
it  periodically. 

STUART   LAKE   TO   MCLEOD's   LAKE. 

At  Fort  St.  James  we  met  the  pack  trains,  which  had  been  sent  ft'om  |j®»J*j^^ 
Eamloops,  and  by  means  of  which  our  supplies  for  the  prosecution  of 
the  survey  in  the  Peace  River  country  were  to  bo  transported.     We 
left  Fort  St.  James  on  July  8th,  the  combined  parties  aggregating 
seventy-four  pack  and  twenty-two  riding  animals,  and  reached  Fort 
McLeod  at  the  north  end  of  McLeod's  Lake  on  the  14th.     This  part  of 
the  route  being  the  same  with  that  traversed  b}'  Mr.  Selwyn  in  18*75, 
and  by  Mr.  J.  Hunter  in  1877* ;  and  having  already  been  described  by 
them,  need  not  be  referred  to  here  in  great  detail.     The  region  jis  a 
whole  is  flat,  andxhaiticterized  rather  by  low  ridges  and  terraces  than 
by  hills.    Its  eastern  part  drains  toward  Stuart  Lake,  but  the  greatest 
area  is  unwatored   by   the  Salmon  River  and   its  tributiiries,  which 
flowing  southward  joins  the  Fraser  near  Fort  George.     East  of  the 
Salmon  River  lies  the  Pacific  and  Arctic,  waterehed  bej^ond  which 
the   Long  Lake   River — a  small    stream — is    found    flowing  towai'd 
McLeod's  Lake.  On  leaving  Stuart  Lake  the  ground  rises  gradually  till  Country  east 
a  height  of  400  feet  is  gained  at  eight  or  nine  miles  from  the  Lake.  ^     ^ 
The    surface    is  generally   undulating,    has    been    frequently    burnt 
over,  and  shows  fine  grassy  meadows,  suitable  for  cultivation.     From 
this  place  to  the   crossing  of  Salmon  River,  the  country  consists  of 
undulating  uplands,   the   highest  point  of   which   is   about  700   feet 
above   Stuart  Lake.     Carrier  Lake,   two  and   a   half  miles   long,  is 
passed    to  the  left,  besides  several   other  small    ponds.     These   inay  carrier  Lake, 
occupy  original    inequalities    in    the    surface    of    the   drift  deposits 
with  which  the  surface  is  here  heavily  covered,  the  material  being  a 
sandy  clay  with  stones  and  boulders  like  that  called  *  boulder-clay  ' 
elsewhere  in  British  Columbia.    At  the  east  end  of  Carrier  Lake,  are 
some  remarkable  ridges  which  resemble  moraines,  but  are  composed  of 
sand.    The  Salmon  River  is  hero  a  stream  about  fifty  feet  wide  by  two  Salmon  River, 
deep,  with  a  gentle  current.     The  latitude  of  the  point  at  which  the 
trail  first  touches  it  is  54°  36'  26".     From  Salmon  River  to. Swamp 
River,  ho  called,  a  sluggish  tributary  of  the  former,  the  distance  is  ton 
miles,  the  country  resembling  that  above  described,  but   being  rather 
more  broken  and  irregular,  and  quite  useless  agriculturally.     Between 
Swamp  River  to  the  narrows  of  Lac  a  la  Carp,  or  Carp  Lake — twelve  carp  Lake, 
miles — the  Pacific- Arc  tic  watershed  is  crossed,  with  an  elevation  of  Paoific-Arctic 
620  feet  above  Stuart  Lake,  or  taking  the  latter  at  2200  feet— 2820  feet ''***"^®'^ 
above  the  sea.     The  waterehed  region  is  characterized  by  the  great 


*  Beport  of  Progress,  1875-76,  p.  34-    Canadian  Pacific  Railway  Report,  1878,  p.  73. 
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Hpread  of  nearly  level  or  slightly  undulating  terrace  flats.  These  are 
generally  sandy  or  gi'avelly,  with  occasional  level  ground  occupied  by 
swamps  and  small  lakes.  Pinus  contorta  \q  common y  generally  growing 
in  a  scattered  manner,  and  rather  stunted  from  the  poor  soil.  Lupinus 
polypMUm,  purple  with  blossom,  was  very  abundant.  Carp  Lake  has 
an  elevation  of  274*7  feet.  The  trail  drosses  it  at  the  narrows,  and  it  is 
necessary  to  unpack  and  swim  the  animals.  It  would  be  easy  to  make 
a  trail  round  the  northern  bay,  which  would  avoid  this  trouble  and 

Long  Lake  ^^^  subsequent  travelling  in  the  water  round  the  boi'der  of  the  lake. 
Carp  Lake  flows  into  Long  Lake,  a  pretty  little  sheet  of  water  with 
banks  rising  steeply  to  about  one  hundred  feet,  and  a  hill  500  or  600  feet 
high  on  the  south  side.  Long  Lake  Eivor,  a  small  stream,  is  crossed 
by  the  trail  at  the  lower  end  of  the  lake.  Iroquois  Creek,  a  small 
brook — so  called  from  the  murder  of  an  Iroquois  here  by  the  Fort  St. 
James  Indians  many  years  ago — is  then  crossed.  Its  valley  is  deep 
and  to  the  south  of  the  trail  are  large  swampy  meadows  with  fine  feed. 

Iroquoii  Lake.  Boyond  Iroquois  Creek  a  series  of  mounds  and  ridges  are  passed  over, 
and  the  trail  then  descends  gradually,  overdry  sandy  or  gravelly  slopes 
'  and  terraces,  which  are  for  the  most  part  covered  with  burnt  woods,  to 

the  edge  of  McLeod's  Lake.    At  the  boi'der  of  the  lake  the  Long  Lake 
Eiver  is  again  crossed  at  its  mouth.     It  is  here  about  fifty  feet  wide  by 
two  deep  with  a  rapid  current. 
The  ridges  several  times  referred  to,  are  rather  remarkable  in  char- 

Moraines.  actcr,  and  often  strongly  resemble  moraines.  Near  the  oast  end  of 
Carp  Lake  are  some  peculiar  depressions,  in  some  instances  nearly 
circular  and  over  one  hundred  feet  deep,  occasionally  holding  pools. 
The  surrounding  country  is  a  mass  of  ridges  which  however  have  no 
very  constant  direction,  the  whole  being  composed  of  gravel,  or  mate- 
rial like  that  above  referred  to  as  boulder  clay.  In  the  vicinity  of 
Ii'oquois  Creek  these  ridges  are  particularly  noticeable  and  are 
associated  with  little  terraces  which  generally  seem  to  occupy  lower 
levels  and  to  have  been  later  in  date  of  formation. 

Region  without     The  country  between  Stuart  and  McLeod's  Lakes  is  thus  somewhat 

vafuo?^'**^  higher  than  the  Nechacco  and  Chilacco  country  to  the  south,  and  quite 
difl'erent  in  character,  wanting  the  extensive  deposits  of  white  silt 
which  there  form  a  fertile  soil.  The  soil  is  here  generally  light,  sandy 
or  gravelly,  and  is  at  present  covered  for  the  most  part  by  bui-nt  womis. 
A  considerable  area  would  doubtless  be  available  for  pasture  land  if 
the  forest  were  completely  removed  by  fire,  and  there  are  numerous 
swamps  and  meadows  along  streams  yielding  natural  hay.  The  region 
cannot  however  be  considered  as  of  any  agricultural  value.  It  formerly 
yielded  large  number  of  skins,  of  marten,  mink  and  other  forest-inhabit- 

Forest  fires,      ing  animals,  but  since  the  extensive  spread  of  fires — some  of  the  most 
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important  of  which  occurred  about  ten  yeara  ago — fur-bearing  animals, 
with  the  exception  of  the  bear,  have  been  scarce.  A  frost  was  expe- 
rienced on  Iroquois  Creek  on  the  night  of  July  13th,  my  thermometer 
going  down  to  27°.  No  frost  occurred  however  at  Fort  McLeod  nine 
miles  off  and  between  four  and  five  hundred  feet  lower. 

The  Douglas  fir  finds  its  eastern  limit  in  this  region  near  McLeod's  Vegetation. 
Lake,  and  is  not  found  on  the  lower  part  of  the  Parsnip.  Abies  subal- 
pina  is  abundant  in  cold  swampy  spots  on  the  route  between  Stuart  and 
McLeod's  Lakes.  Pachystima  MyrsimteSy  common  on  the  Skeona,  re- 
appears in  abundance  in  the  vicinity  of  McLeod's  Lake.  On  the  dry 
land  near  L-oquois  Creek  the  berries  of  Shepherdia  Canadensis  were 
beginning  to  redden  and  Epilobidm  angustifolium  to  fiower  on  July  12th. 

McLeod's  Lake  and  Misinghinca  Eiver. 

McLeod's  Lake  is  according  to  Mr.  Selwyn  sixteen  or  seventeen  ^®^'®****'*  ^^® 
miles  long,  with  an  average  breadth  of  about  two  miles.  Its  elevation 
by  comparative  readings  is  nearly  that  of  Stuart  Lake,  or  taking  that 
of  Stuart  Lake  at  2200,  it  may  be  stated  as  2250.  It  lies  in  a  north- 
north-west  by  south-south-east  bearing,  and  may  be  regarded  as  mark- 
ing at  this  place  the  lino  of  junction  of  the  interior  plateau  of  the  west- 
em  part  of  British  Columbia,  with  the  western  foot  hills  of  the  Rocky 
Mountain  Range.  From  the  higher  undulating  country  to  the  wcdt,  a 
wide  view  embracing  numerous  rounded  ridges  to  the  eastward  is 
obtained,  and  in  the  distance  to  the  south-eastward  mountains  were 
seen  bearing  some  snow  in  July.  The  immediate  shores  of  the  lake 
are  bordered  by  low  hills  and  ridges  almost  everywhere  densely 
wooded. 

The  latitude  of  the  Hudson  Bay  post,  situated  near  the  outlet  of  the  ^^^  MoLeod. 
lake  at  its  northern  extremity,  was  determined  by  Mr.  Webster,  who 
accompanied  Mr.  Selwyn  in  1875,  as  55°  0'  7".  An  observation  by 
myself  on  the  15th  of  July  last  makes  the  latitude  55°  0'  2".  In  the 
gai*den  at  Fort  McLeod  we  found  at  the  date  of  our  visit  some  oixiinary 
vegetables  growing  well.  The  potatoes  had  been  cut  down  by  frost  in 
June,  but  had  I'ecovered  completely.  The  soil  about  the  fort  is,  how- 
ever, poor  and  little  attention  is  paid  to  cultivation.  D.  W.  Harmon, 
who  resided  in  the  northern  part  of  British  Columbia,  or  *New  Cale- 
donia,' for  some  time — trading  I  believe  for  the  North -West  Company — 
in  his  'Voyages  and  Travels'  published  at  Andover,  Mass.,  1820,  states 
that  snow  generally  falls  about  Fort  St.  James  and  Fort  McLeod  about  Climate  and 
the  15th  of  November  and  is  all  gone  about  the  15th  of  May.  The 
snowfall  is  said  to  be  greater  about  McLeod's  Ijake  than  about  Stuart 

Lake,  reaching  sometimes   a  depth  of  five  feet,  a  fact  confirmed 
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by  those  now  acquainted  with  the  region.     At  Fort  St.  James  the 
snow  reaches  a  depth  of  about  three  feet. 

The  river  issuing  from  McLeod's  Lake,  known  as  the  Pack  River, 
is  from  150  to  200  feet  wide,  and  had  an  average  depth  of  about  two 
feet  in  July  last.  It  does  not  appear  to  be  subject  to  heavy  floods  and 
carries  cleai*  brownish  water  derived  from  swamps  and  springs.  It 
flows  northwai'd  about  fifteen  miles  to  its  junction  with  the  Parsnip 
Eiver,  which  joins  it' from  the  south-east.  The  tongue  of  land  l^ing 
between  the  two  rivers  is  mountainous  opposite  the  ena  of  McLeod's 
Lake,  rising  to  a  height  of  from  1500  to  2000  feet  above  the  water.  At 
about  seven  miles  north  of  Fort  McLeod  these  mountains  end,  and  a 
plateau  or  teiTace-flat  with  an  average  elevation  of  about  130  feet 
stretches  from  the  expansion  of  the  Pack   Eiver  known  as  Lac  la 

Pack  aadTPsr-  Truite  or  Tutia  Lake  across  to  the  Pansnip  near  the  mouth  of  the 
Misinchinca.  The  summit  on  this  line  is,  accoi*ding  to  Mr.  J.  Hunter, 
250  feet  above  Lac  la  Truite.  This  flat  country  is  sandy  and  gravely 
and  not  well  adapted  to  agriculture.  It  falls  northward  toward  the 
junction  of  the  two  rivei*s  in  a  succession  of  benches  of  which  some  of 
the  lower  may  be  more  fertile.  The  terrace-flat  comes  out  on  the  bank 
of  the  Pai*snip  with  its  full  height,  and  is  found  in  scarped  banks  to  be 
formed  of  gravel  chiefly  composed  of  quartzite  fragments  and  covered 
over  with  fine  yellow  sandy  soil.  Evidence  of  increasing  rainfall  is 
found  in  the  countiy  to  the  east,  as  compared  with  that  to  the  west 
of  McLeod's  Lake.  The  sandy  and  gravelly  flats  above  i-eforred  to 
are  characteristically  clothed  with  the  wcstorn  sci*ub  pine  (Pinus  con- 
torta)  but  on  the  slopes  and  in  valleys  this  tree  is  mingled  with  spruce 
( Picea  Engelanni  and  Abies  subalpim),  aspen  and  birch  ;  while  the 
devil's  club  (EcJunopanax  horrida)  again  begins  to  abound. 

Parsnip  River.  The  Parsnip  River  at  the  mouth  of  the  MiHinchinca  is,  according  to 
comparative  baramoter  readings,  2170  feet  above  the  sea.  It  has  a 
width  of  600  feet,  and  at  the  date  of  our  visit  (July  19)  wjis  full  from 
bank  to  bank.  The  current  is  rapid,  averaging  probably  three  or  four 
miles  an  hour,  the  waters  being  brownish  and  muddy  and  evidently 
in  great  part  derived  from  melting  snow.  Above  this  place  the 
Parsnip   has   not   been    explored   since  the  date    of   Sir   Alexander 

pforedf  °°"  Mackenzie's  visit,  in  June,  1*793.  He  ascended  the  stream  to  its  sources 
and  portaged  his  canoe  across  to  a  small  river  running  towaixi  tiie 
Fraser.  From  his  account  it  would  appear  that  there  are  very  high 
mountains  about  its  head  and  probably  true  glaciers.  This  seems  to 
be  confirmed  by  the  small  possible  drainage  area  of  the  river  com})ared 
to  the  volume  of  water  it  carries.  In  the  autumn,  I  was  informed,  the 
Parsnip  is  much  reduced  in  size  and  meanders  between  wide  gravel 
bars. 
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The  crossing  of  the  Parsnip  was  accomplished  on  July  19th,  the  cross  the  Pars- 
animals    swimming   the    river   without  accident,  while  the  aparejos  Sut  for  Duove- 
and  packs  wer^  fen-ied  across  in  a  boat  which  had  been  obtained  from  *^*°' 
the  Hudson  Bay  Company  at  Fort  McLeod.    The  gentlemen  connected 
with  the  railway  survey  then  began  their  descent  of  the  Parenip  and 
Peace  Eivere,  in  the  boat  just  mentioned,  while  I  set  out  next  morning 
by  land  for  oui*  rendezvous  at  Dunvegan,  which  proved  to  be  at  a 
distance  of  two  hundred  miles,  and  was  not  reached  till  the  16th  of 
August.     Ml".  Joseph  Hunter  had  in  187*7  made  a  reconnoissance  of  the  ^r.  Hunter's 
Pine  Eiver  Pass  for  railway  purposes,  a  short  account  of  which  is  «3tpioration. 
published  in  the  Canadian  Pacific  Eailway  Report  of  1878.     Having 
penetrated  eastward  to  about  longitude  120°  30',  the  season  being  far 
advanced  and  the  country  very  difficult,  he  turned  back  by  the  way  he 
had  come.     He  had  with  him  a  small  pack-train  lightly  loaded  and  did 
no  more  chopping  than  was  absolutely  necessary,  travelling  for  many 
miles  in  the  bed  of  the  nver.     His  trail  was  of  some  little  service,  but  ^ 

having  now  such  a  large  number  of  animals,  comprising  Messi*s.  Cambie 
&  McLeod*s  supply  trains  as  well  as  my  own,  we  were  obliged  to  do 
much  work  in  chopping,  brushing  swamps,  and  bridging  streams  along 
all  parts  of  the  route. 

The  countiy  on  the  east  bank  of  the  Parsnip  is  all  densely  wooded  coontry at 
or  covered  with  windfall  or  bruU,  The  surface  rises  gradually,  or  in  SlSliiohLca. 
a  succession  of  low  steps  for  a  distance  of  six  to  eight  miles,  when 
mountains  1500  to  2000  feet  in  height  above  the  i-iver  appear.  Follow- 
ing the  south  bank  of  the  Misinchinca  we  passed  over  sandy  and 
gravelly  benches  which  are  generally  less  than  100  feet  above  the 
stream  and  are  covered  with  western  scrub  pine  of  small  size.  The 
undergrowth  includes  a  small  blue-berry  a  Houstonia  and  frequent 
patches  of  grey  or  white  moss.  Though  the  extent  of  flat  land  about 
the  mouth  of  the  Misinchinca  and  bordering  this  pai't  of  the  Parsnip 
is  considerable,  it  is  scarcely  to  be  regarded  as  of  any  agricultural 
value.  The  Misinchinca  River  is  tortuous  and  not  very  rapid,  with 
swampy  flats  covered  with  black  spruce  and  other  moisture-loving 
plants  on  the  inner  sides  of  its  bends,  while  the  opposite  bank  is 
usually  formed  by  the  scarped  edge  of  a  gravelly  terrace,  of  which  the 
stones  are  glossy  schists  and  quartzites. 

At  ten  or  twelve  miles  up  the  Misinchinca  the  terraces  above  Misinchinca 
described  come  to  an  end,  and  the  mountains  which  now  bound  the  ^*''"' 
valley  continuously,  slope  down  on  each  side  of  the  river-flat.  The 
flats  have  generally  a  width  of  about  a  mile  and  the  river  flows  through 
them  with  a  very  crooked  course.  The  luxuriant  growth  of  devil's 
club,  ferns,  moss  and  lycopodium  indicate  a  humid  climate.  Willows 
and  tall  dark  groves  of  spruce  immediately  border  the  river. 
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Following  Mr.  Hunter's  example,  we  crossed  the  Misinchinca  about 
eighteen  miles  from  its  mouth  in  latitude  55^  14'  39",  as  the  river  here 
touches  the  hills  on  the  left  of  the  valley,  and  the  slopes  being  rugged  and 
thickly  tree-clad  present  great  difficulty  to  travel  with  loaded  mules. 

Eight  miles  above  the  crossing,  the  Atunatche  stream  joins  the 
Misinchinca,  which  is  here  found  coming  from  the  south-eastwaixi,  while 
a  massive  range  of  limestone  mountains,  attaining  elevations  of  from 
5000  to  6000  feet  above  the  sea,  appear  to  block  further  passage  to  the 
north-eastward.  Fi-om  the  crossing  to  the  mouth  of  the  Atunatche 
the  Misinchinca  valley  continues  as  a  flat-bottomed  trough  never  less 
than  eight-tenths  of  a  mile  in  width.  The  river  is  very,  crooked  and 
though  much  obstructed  with  driftrwood  is  not  very  rapid  till  within 
about  two  miles  of  the  Atunatche.  It  then  changes  its  character,  flow- 
ing swiftly  over  coarse  gravel  and  boulders  and  spreading  widely  in 
seasons  of  flood  through  ^sloughs*  and  alternative  channels  by  which  the 
valley  bottom  is  cut  up.  Most  of  the  land  in  the  bottom  of  the  valley 
is  elevated  only  a  few  feet  above  the  river  and  some  of  it  is  evidently 
liable  to  overflow.  The  mountains  at  the  sides  of  the  valley  rise  boldly 
to  heights  of  2500  or  3000  feet  above  it  in  some  instances,  and  are 
densely  tree-clad  with  the  exception  of  the  highest  points.  Large  trees 
of  black  spruce  and  cotton  wood  occur  in  some  places,  several  of  the 
latter  being  obsei-ved  to  attain  five  feet  in  diameter.  The  vegetation 
continues  to  assume  a  more  alpine  character,  the  undergrowth  includ- 
ing Veratrum  album,  Lonicera  involucrata,  devirs  club,  alder,  elder  and 
various  ferns. 

The  elevation  of  the  mouth  of  the  Atunatche  is  2500  feet. 


North-west 
and  South-east 
▼alley. 


THE   PINE   PASS   AND    PINE    RIVER. 

The  valley  which  is  occupied  by  the  lower  part  of  the  Misin- 
chinca may  be  said  to  come  to  an  end  at  the  mouth  of  the  Atu- 
natche, inosculating  with  a  second  which  runs  in  a  north-north- 
west by  south-south-east  couree  parallel  to  the  main  direction  of 
flexure  and  elevation  in  this  part  of  the  Rocky  Mountains.  It 
marks  in  a  general  way  the  junction  of  the  schistose  and  slaty 
beds  so  far  met  with,  with  the  massive  limestones  of  the  axis 
of  the  mountains  which  appear  to  underlie  them.  To  the  south- 
south-eastward  this  valley  is  occupied  by  the  main  stream  of  the 
Misinchinca,  and  was  followed  up  for  twenty-six  miles  by  Mr.  Hunter, 
who  found  it  to  end  finally  among  high  limestone  mountains.  In  the 
opposite  direction  this  depression  becomes  the  Atunatche  valley  and 
further  on  that  of  the  upper  part  of  the  Pine  Eiver,  which  after  flowing 
north-north-westward  for  eleven  miles,  turns  abruptly  to  the  east- 
waixi  and  finds  its  way  to  the  Peace  River  below  Fort  St.  John.     In 
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travelling  northward  aci'oss  the  summit  one  has  the  high  axial  lime-  LimMtqne 
stone  mountains  already  refeiTed  to  on  the  right  hand  with  lower  and  ™®**'****°*' 
more  rounded  mountains  to  the  left.    The  limestone  mountains  form  a 
regular  wall-like  range,  the  higher  summits  of  which  probably  reach 
6000  feet  and  still  held  considerable  patches  of  snow  in  shady  hollows, 
near  the  end  of  July. 
From  the  mouth  of  the  Atunatche  to  the  lower  end  of  Azouzetta  or  Atunatohe 

VaUey 

Summit  Lake,  a  distance  of  three  and  three-quarter  miles,  the  valley 
probably  averages  half  a  mile  in  width  of  flat  ground  or  gentle  slopes, 
with  the  exception  of  about  half  a  mile  near  the  mouth  of  the  Atunatche 
where  it  becomes  somewhat  contracted,  with  steeply  sloping  side-hills. 
Mr.  Hunter  states  the  rise  of  the  valley  in  this  distance  to  be  270  feet 
while  by  my  barometer  on  July  27t]^  it  appeared  to  be  about  350,  and 
this  I  believe  to  be  nearly  correct. 

Azouzetta  Lake  is  about  a  mile  and  a  third  in  length  and  probably  Summit  or 
three-quarters  of  a  mile  wide  in  some  places.  It  is  evidently  shallow  Lake, 
and  holds  one  or  two  little  wooded  islets.  Its  south  end  is  bounded  by 
a  low  grassy  flat.  The  lake  drains  into  the  Atunatche,  but  about 
three-fourths  of  a  mile  beyond  its  north-western  or  upper  end  a  stream 
forming  the  source  of  Pine  Eiver  is  found  entering  the  valley  fi*om  the 
mountains  on  its  south-west  side.  This  on  the  28th  of  July  was 
estimated  to  average  twenty-five  feet  in  width  by  six  inches  deep, 
with  a  rapid  current.  The  space  between  the  elbow  which  this  Jj^JjJ®*^  *** 
stream  makes  in  turning  from  its  first  course  into  that  of  the  valley, 
and  the  head  of  Azouzetta  Lake,  is  occupied  by  a  series  of  swamps  and 
beaver  ponds  with  groves  of  thick  and  tangled  spruce.  This  forms 
the  actual  waterehed  which  is  so  low  and  undefined  that  it  is  probable 
water  may  run  in  both  directions  when  the  country  is  wet.  In  the 
detritus  carried  into  the  trough-like  valley  by  the  source  of  Pine 
River  and  other  little  streams,  the  cause  of  the  actual  position  of  the 
watershed  is  probably  to  be  found. 

The  latitude  of  our  camp  at  the  summit,  opposite  the  bend  of  the  Latitude, 
stream  forming  the  source  of  Pine  River,  above  referred  to,  was  55° 
24'  17"  by  observation. 

Before  leaving  Stuart  Lake  we  had  arranged  with  Mr.  Alexander,  Heights  deter- 
in  charge  of  the  Hudson  Bay  post  there,  to  keep  a  record  of  the  state  SSncaUy^ 
of  the  barometer,  for  the  purpose  of  comparison  with  observations  to 
be  taken  on  our  way  eastward.  The  readings  kept  by  Mr.  Alexander  do 
not,  however,  show  a  very  close  correspondence  with  fluctuations  ob- 
served by  us,  and  were  generally  taken  at  intervals  of  some  hours  from 
our  observations.  By  comparison  with  Mr.  Alexander's  readings, 
the  height  of  the  summit  of  Pine  Pass  is  2795  feet.  I  have  subse- 
quently obtained  from  Mr.  Horetzky  a  copy  of  his  barometer  observa- 
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tions  on  Babine  Lake,  and  by  comparison  with  these,  believe  the  true 
height  of  the  pass  to  be  2850  feet,  very  nearly. 

Greatbend  in  From  the  upper  end  of  Azouzetta  or  Summit  Lake,  the  valley  runs 
north-westward  about  eleven  miles,  then  northward  for  two  and  a  half 
miles,  and  next  turning  nearly  due  east,  continues  in  that  direction 
for  about  nine  miles.  In  thus  following  the  Pine  Eiver  from  its  source 
for  a  distance  of  over  twenty  miles,  the  actual  distance  gained  from 
Azouzetta  Lake  and  the  summit,  in  a  northerly  direction,  is  about 
seven  and  a  half  miles  only.  The  mountains  included  in  this  loop  may 
be  regai-ded  as  a  part  of  the  axis  of  the  range,  but  decline  in  elevation 
north-westwai-d  fi'om  the  vicinity  of  the  summit  to  the  bend  of  the 
river. 
The  Preci-  Two  miles  from  the  head  of  ^ouzetta  Lake,  a  sudden  drop  in  the 
level  of  the  bottom  of  the  valley  occurs,  being  that  which  Mr.  Hunter 
refers  to  in  his  report  as  "  the  precipice."  This  is  produced  by  the 
outcropping  edge  of  a  bed  of  limestone  which  here  runs  across  the 
valley.  The  abi'upt  portion,  which  may  be  called  a  cliff,  though  never 
forming  a  sheer  precipice,  and  generally  more  or  leas  densely  covered 
with  trees,  moss  and  bushes,  with  piles  of  fallen  rock  here  and  there, 
has  a  height  of  130  feet  above  the  flat  bottom  of  the  valley  below  it. 
The  brook  forming  the  source  of  Pine  Eiver  follows  the  left  or  south- 
west side  of  the  valley,  descending  through  a  little  rocky  gorge*  The 
total  descent  from  the  summit  of  the  pass  to  the  flat  at  the  base  of  the 
precipice,  is  about  158  feet,  and  this  occui*s  in  a  distance  of  about  a 
mile  and  a  quarter. 

View  from  * 'the  From  tho  precipice  a  fine  view  down  the  valley  is  obtained.  To  the 
recipice.  j-ig^t  are  limestone  peaks  probably  rising  3000  feet  above  tb^  stream, 
while  on  the  left  the  mountains  are  much  lower  and  more  rounded. 
The  slopes  on  both  sides  are  gentle  towards  the  bottom  of  the  valley, 
and  the  hill  sides  do  not  appear  to  be  much  broken  up  by  ravines  or 
gullies,  and  little  rock  is  seen  except  at  a  considerable  height  on  the 
slopes.  The  bottom  of  the  valley  appears  narrow,  but  on  travelling 
down  it,  it  is  found  to  be  straight,  with  either  flats  or  very  light  slopes 

Btream*^^*  continuously  bordering  the  stream.  Its  average  width  is  probably 
about  a  quarter  of  a  mile.  The  total  fall  of  the  stream  in  a  distance  of 
about  five  and  a  half  miles  fi'om  the  summit,  including  that  part  of  the 
valley  in  which  the  precipice  occurs,  is  about  207  feet.  The  valley  is 
densely  wooded,  and  occasional  groves  show  large  and  fine  trees. 
Aconitum  Napelltis  was  observed  to  be  abundant  and  in  full  flower. 

Pine  River  At  the  end  of  the  north-western  reach  of  the  valley  it  has  an  average 

width  of  about  half  a  mile,  which  it  maintains  with  considerable  uni- 
formity for  a  distance  of  about  eleven  miles,  or  to  the  end  of  its  eastern 
reach  above  referred  to,  where,  opposite  Canoe  Mountain,  it  becomes 
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somewhat  contracted,  though  probably  in  no  place  less  than  a  quarter 
of  a  mile  wide  in  the  bottom.  The  valley  is  generally  flat-bottomed, 
most  of  the  flats  being  elevated  but  a  few  feet  above  the  river.  The 
slopes  at  the  base  of  the  hills  are  also  as  a  rule  light,  and  on  the  right 
bank  no  rocky  blufl^s  project  to  the  river.  The  river  pursues  a  tortuous 
couree,  running  over  beds  of  flat  pebbles  of  clean,  silvery  schist,  with  a 
current  uniformly  swift,  but  without  any  waterfalls  or  heavy  rapids. 
Three  tributary  brooks  were  observed  to  join  the  main  stream  fi-om  TribuUry 

*'  *'  streams. 

the  south-west  and  west,  between  the  summit  and  a  point  about  thii-teen 
miles  down  the  valley.  At  fifteen  miles  from  the  summit,  a  tributary 
about  half  the  size  of  the  main  stream,  and  estimated  to  average  forty 
feet  wide  by  six  inches  deep,  enters  from  a  wide  valley  which  runs 
north-westwaM,  and  may  be  considered  as  forming  the  continuatipn  of 
the  main  valley  previously  defined. 

Below  Canoe  Mountain  the  river  turns  to  a  north-eastward  course,  canoe  Moan- 
and  the  older  rocks  characterizing  the  country  from  Fort  McLeod  to    *°* 
this  place  are  replaced  by  Cretaceous  sandstones. 

Agriculturally,  the  country  passed  over  from  Fort  McLeod  to  this 
point  is  of  very  little  value,  for  though  there  are  limited  areas  suscept-    • 
ibie  of  cultivation,  they  are  quite  insignificant  as  compared  with  the 
fertile  regions  to  the  eastward,  and  have  probably  an  inferior  climate. 

The  valley  of  the  Misiuchinca  appears  to  be  well  adapted  for  railway  character  of 
construction  as  far  as  the  mouth  of  the  Atunatchi.  Assuming  the  rise  ^^^  P**** 
from  this  point  to  the  summit  to  be  400  feet  (which  is  probably  a 
maximum,)  the  distance  between  the  two  points  being  about  five  miles 
only,  it  would  probably  be  necessary  to  gain  grade  on  the  hillside 
forming  the  north  bank  of  the  Misinchinca.  The  hillside  appears  to 
be  not  unfavorable  to  this  for  a  distance  of  about  three  miles  below  the 
Atunatchi,  which  would  give  a  total  distance  of  eight  miles  in  which 
to  overcome  the  ascent.  The  work  would  probably  bo  moderately 
heavy  throughout.  In  crossing  the  summit,  a  line  should  follow  the 
south-west  side  of  the  valley,  as  the  slopes  there  are  light  and  not 
rock}'.  On  the  opposite  side  of  the  valley,  the  mountains  being  higher 
and  for  the  most  part  bare,  several  "  fans  "  of  dibris  occur,  and  there 
are  also  evidences  of  small  snow-slides  in  winter.  The  descent  from 
the  precipice  on  the  opposite  side  of  the  summit  would  also  require  to 
be  accomplished  on  the  south-west  side  of  the  vallej'-,  where  the  slopes 
are  moderately  light  and  regular.  The  bottom  of  the  valley  once 
gained,  no  further  difliculty  would  be  encountered,  with  the  exception 
of  probable  crossings  of  the  stream  to  avoid  curvature. 

For  about  sixteen  miles  from  Canoe  Mountain  the  valley  takes  a  Valley  below 
direct  north-eastward  course,  and  at  this  distance  may  be  said  to  leave  tain, 
the  eastern  foot-hills  of  the  Eocky  Mountains  and  to  enter  the  plateau 
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Change  in  cli 
m*te. 


country.  Near  Canoe  Mountain  several  summits  rise  to  heights  of 
2000  to  3000  feet  above  the  valley,  but  the  mountains  gradually  decrease 
in  elevation  from  that  point,  and  at  the  edge  of  the  foot-hills  seldom 
reach  a  height  of  much  more  than  1000  feet.  The  rocks  are  chiefly 
sandstones,  and  from  a  much  disturbed  condition  gradually  become 
less  and  less  sharply  folded,  till  at  the  point  above  indicated  as  the 
edge  of  the  foot-hills,  they  are  horizontal  or  very  nearly  so.  The 
width  of  the  flat  bottom  of  the  valley  averages  half  a  mile  till  near  the 
edge  of  the  foot-hills,  when  it  expands  to  about  a  mile.  Gravelly 
benches  forty  to  fifty  feet  high  are  occasionally  seen,  and  considerable 
areas  of  the  bottom  of  the  valley  are  cultivable,  though  the  hills  at 
the  sides  are  almost  without  soil,  and  show,  even  at  a  distance,  the 
flexures  of  the  sandstone  rocks  composing  them.  The  climate  changes 
in  this  part  of  the  course  of  the  nver  from  the  extreme  humidity 

/  characteristic  of  the  mountains,  becoming  much  drier  and  warmer. 

In  consequence  of  this,  most  of  the  river  flats  have  been  burnt  over, 
and  some  are  almost  completely  cleared  by  fire.  Easpberries  were 
abundant  and  ripe  in  such  places  on  the  1st  of  August.     The  river 

River  floods.  '  appears  when  in  flood  to  rise  about  five  feet  above  its  summer  level  in 
the  upper  part  of  this  reach.  Near  the  border  of  the  foot-hills  the 
floods' rise  about  eight  feet  above  the  summer  level,  while  the  river  at 
the  time  of  our  visit  averaged  about  one  hundred  and  seventy-five  feet 
wide. 

The  valley  next  runs  a  few  degrees  south  of  east  for  about  seven 
miles,  and  then  resumes  its  north-eastward  coui^se  for  sixteen  miles. 
The  average  width  of  the  valley  is  fully  a  mile  in  this  part  of  its  course, 
and  in  some  places  it  may  reach  two  miles.  The  plateau  level  is  about 
1000  feet  above  the  valley  bottom  and  genei*ally  presents  serried  ranks 
of  di'y  whitened  trees  through  which  fire  has  passed  once.  In  the  fii'st 
eight  miles  of  this  part  of  the  valley  terraces  constitute  a  particularly 
prominent  feature,  rising  generally  about  100  feet  above  the  river»  and 
being  composed  of  gravel,  fine  sand  or  silt.  A  railway  line  would 
probably  require  to  cross  the  river  two  or  three  times  in  this  part  of 
its  course,  as  more  or  less  degraded  terraces  occupy  some  of  the  bends 
which  it  makes  in  the  valley.  Horizontal  beds  of  sandstone  outcrop 
frequentl}^  in  the  hillsides.  A  large  portion  of  the  bottom  of  the 
valley  has  been  cleared  by  fire  and  is  very  fertile  with  a  natural  growth 
of  pea-vine  and  grass  as  high  as  a  horse's  back.  The  northern  bank  of 
the  valley  is  generally  open  and  grassy  and  the  dry  character  of  the 
climate  is  evidenced  by  the  occuiTence  of  sage  (^Artemisia  frigida)  and 
Eleagnus  argentea.  Choke  cherries,  and  the  small  wild  i-ed  cherry 
were  noticed  here  for  the  firet  time,  and  the  service  berries  were  found 
to  be  ripe  on  the  3rd  of  August. 


Valley  and 
plateau. 


Dry  climate. 
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One  considerable  tributary  joins  the  Pine  Eiver  in  this  part  of  its  Tnbntary 
coarse.    It  comes  from  the  south-westward  and  must  drain  the  country 
between  the  main  stream  of  Pine  Eiver  which  we  have  followed  down 
and  the  Sukunka  or  Middle  Branch.  It  has  projected  a  large  *  fan '  into 
the  valley  at  its  entrance,  forcing  the  river  over  to  the  north  side. 

From  the  point  to  which  the  description  of  Pine  Eivei*  valley  has  ^ide  lateral 
now  been  carried,  the  stream  turns  abruptly,  and  running  south-south-  ^^*•^• 
eastward  for  four  miles  joins  the  Sukunka.  A  'wide  trough-like 
valley,  forming  the  continuation  of  that  which  Pine  Eiver  has  so  fai' 
followed,  runs  on  in  a  north-eastwai'd  direction  and  may  be  followed 
across  to  the  Pine  Eiver  below  the  Lower  Forks.  Near  Pine  Eiver  it  is 
about  two  miles  in  width  and^it  becomes  wider  and'more  diffuse,  the  hills 
at  the  sides  decreasing  in  height,  and  the  bottom  sloping  up  gradually 
At  the  river  it  is  floored  by  bfljjxjhes  from  100  to  200  feet  high,  and 
from  it  flows  a  small  tortuous  sti*eam. 

The  part  of  the  river  above  described  as  flowing  south-south-east-  Narrow  vaUey. 
ward  to  join  the  Sukunka,  occupies  a  valley  which  seems  to  be  later 
in  origin  than  that  of  the  upper  part  of  the  stream.  It  is  com- 
paratively narrow,  averaging  probably  about  a  mile  between  the  bases 
of  the  steep  slopes.  Its  bottom  is  chiefly  formed  by  terraces  of  silt 
100  to  200  feet  above  the  river,  and  is  broken  by  many  and  deep  trans- 
verse gullies.  The  river  is  somewhat  tortuous,  and  owing  to  the  fact 
that  the  scarped  fronts  of  the  terraces  come  out  to  the  bank,  it  would 
probably  be  necessary  to  cross  it  two  or  three  times  with  a  rail- 
way line.  Its  width  is  from  150  to  200  feet.  The  length  involving 
rather  heavy  work  on  this  part  of  the  line  is  about  two  and  a-half 
miles. 

Avery  fine  view  up  the  valley  of  the  Sukunka  or  Middle  Branch  Sulranka  or 
may  be  obtained  from  the  edge  of  the  plateau  above  the  valley  at  the 
the  fork.  The  valley  of  the  Sukunka  is  an  important  one,  quite 
equal  in  size  to  that  of  the  main  stream  above  the  constricted  portion 
just  described,  and  generally  resembling  it.  The  river  pursues  a 
devious  courae  boixiered  by  wide  flats  and  occasional  gently  sloping 
'fans'  projecting  from  the  sides  of  the  valley,  which  are  sometimes 
bare  but  are  generally  covered  with  thickets  of  young  aspen  and 
pine  which  have  grown  up  after  fire.  The  valley  runs  in  a  direction  a 
few  degrees  west  of  south  for  about  ten  miles,  when  it  appeal's  to  turn 
more  to  the  east.  Its  average  width  exceeds  a  mile,  and  there  is  thus 
probably  at  least  ten  square  miles  of  fertile  land  in  sight  in  this  part 
of  its  length,  with  grazing  grounds  on  the  slopes  and  hills  above  which 
might  be  greatly  improved  and  extended  by  burning  off  the  woods 
more  completely. 

At  a  distance  of  twenty  or  thirty  miles  off  to  the  southward  some 
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Stkowy  monn-  mountains  were  seen,  with  small  patches  of  snow  still  (August  5) 
clinging  to  them ;  but  no  bare  and  i*ugged  peaks  like  those  forming 
the  axial  range  of  the  Bocky  Mountains  were  in  sight.  A  flat  with 
an  area  of  probably  1000  acres  occurs  at  the  fork.  It  is  in  part  sandy 
and  gravelly,  but  shows  also  wide  meadows  covered  with  luxuriant 
herbage  forming  fine  pasturage  for  animals. 
Plateau  at  ^^^  plateau  above  the  river  valley  is  here  partly  open  but  generally 

Middle  Forks,  covered  With  young  pine  and  aspen,  or  with  burnt  forest  not  yet 
replaced  by  new  growth.  Much  good  summer  gi*azing  land  exists  but 
the  surface  is  probably  not  adapted  to  agricultui*e.  The  general  char- 
acter of  this  part  of  the  country  is  that  of  a  high  broken  plateau 
traversed  by  wide  generally  trough-like  valleys  rising  to  a  hilly  or 
even  mountainous  region  toward  the  main  i*ango.  The  land  in  the 
valleys  appears  generally  to  be  well  suited  for  cultivation,  while  the 
slopes  and  summit  of  the  plateau  willconstitute  good  stock  ranges. 
Latitude  and  ^^^  Middle  Branch  appeai-s  to  be  about  equal  in  volume  to  the  main 
height.  stream.     The  latitude  of  our  camp  on  the  flat  above  referred  to  was 

found  to  be  55^  37'  23",  making  the  approximate  latitude  of  the  actual 
confluence  of  the  rivei-s  55°  3G'  23".     The  Pine  Eiver  at  the  Forks  is 
624  feet  above  the  level  of  the  Peace  Eiver  at  Dunvegan  or  about  1930 
feet  above  the  sea.* 
Vail    b  1  From  this  point  the  river  turns  again  to  a  north-eastward  course 

Middle  Forks,  nearly  parallel  with  the  direction  of  its  upper  portion,  and  in  eighteen 
miles  reaches  its  confluence  with  the  East  Branch.  For  eleven  miles 
the  valley  is  open,  though  jjrobably  averaging  less  than  a  mile  in 
width.  Teri'aces  extend  several  hundred  feet  up  the  sides  of  the  valley, 
but  are  difficult  to  identify  in  many  cases  owing  to  the  outcrop  of 
horizontal  beds  of  sandstone.  Extensive  slides  have  also  occurred, 
producing  in  some  places  sharp  ridges  parallel  to  the  sides  of  the  valley. 
These  are  all,  however,  of  old  date  and  now  show  no  signs  of  motion. 
The  valley  is  also  somewhat  cut  up  by  *  sloughs '  and  the  terraces 
occasionally  front  directly  on  the  river,  but  there  is  still  a  considerable 
proportion  of  fertile  land.  The  river  now  enters  a  contracted  part  of 
Canon.  ^^  course  which  has  been  called  the  Canon.     It  is  about  three  miles  in 

length,  and  for  this  distance  the  sandstones  and  shales  form  steep 
slopes  or  cliffs  rising  from  the  water's  edge  on  both  sides,  generally  to 
a  height  of  about  100  feet  above  the  river.  Above  this  the  heavy  drift  de- 
posits form  slopes  for  several  hundred  feet  higher,  reaching  eventually 
the  level  of  the  plateau  at  about  500  feet  above  the  river  or  2350  above 
the  sea.     The  slopes  are  as  a  rule  steep  but  generally  not  so  much  so 


*  The  height  of  this  point  and  thoee  assigned  to  other  places  between  this  and  Dunvegan,  are 
checked  by  barometer  readings  at  the  latter  place  by  the  Rev.  D.  M.  Gordon,  and  are 
probably  close  approximations  to  the  troth.     The  height  of  Dunvegan  is  estimated  at  1305  feet. 
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as  to  prevent  their  being  covered  with  grass.  They  are  very  irregular, 
being  broken  by  ravines  and  gullies.  It  would  probably  be  neeessaiy 
to  cross  the  river  several  times  in  the  cafion  with  a  railway  line,  and 
there  would  be  some  heavy  rock  cutting. 

Below  the  canon  the  valley  again  expands,  and  in  four  miles  reaches  y^i^.  j^j^,^ 
the  Lower  Forks.  It  is  not,  however,  so  wide  as  that  either  of  the  canon. 
Sukunka  or  upper  part  of  the  main  stream,  being  contracted  by  ter- 
races at  the  sides.  The  high  plateau  now  no  longer  exists,  but  the 
country  is  based  on  a  heavy  covering  of  dnft  deposits  which  spreads 
widely  at  a  height  of  about  500  feet  above  the  river,  foiming  a  very 
fertile  soil.  From  high  points  the  view  to  the  northwaixl  is  sea-like  piatean. 
and  unlimited,  while  southward  the  broken  hilly  plateau  before 
described  begins  to  rise  irregularly.  The  plateau  has  at  one  time  been 
heavily  wooded,  but  has  now  in  most  places  been  traversed  by  succes- 
sive fires,  which  have  not  only  desti-oyed  the  forest  but  consumed  the 
greater  part  of  the  fallen  logs,  producing  prairie  country  with  patches 
of  young  aspen  in  the  vicinity  of  the  river  valleys.  The  lower  terraces 
on  this  part  of  Pine  River,  and  about  the  Lower  Forks  produce  a 
wonderfully  luxurient  growth  of  ^pea-vine  and  grass,  and  plants 
common  on  prairie  land  begin  to  appear. 

The  latitude  of  the  confluence  of  the  rivers  at  the  Lower  Forks  was  Lower  Forks, 
found  to  be  55°  43'  42".  The  East  Branch  is  the  larger  stream,  its 
volume  being  in  proportion  to  that  of  the  branch  we  have  followed 
down  about  three  to  two.  The  water  of  the  East  Branch  is  more  heavily 
charged  with  silt  and  has  somewhat  the  appearance  of  a  stream  fed  by 
glacier  water.  Both  rivers  are  rapid  and  not  deep,  though  it  was  with 
some  difficulty  and  not  without  risk  that  we  foixled  the  East  Branch  on 
August  7th. 

At  the  Lower  Forks  of  Pine  River  the  mountains  and  high  level 
plateau  country  has  been  left  behind,  and  instead  of  finding  fertile  land 
in  small  and  isolated  patches  the  general  surface  of  the  country 
becomes  susceptible  of  cultivation,  the  barren  tracts  being  exceptional. 

Table  Mountain  ascended  by  Mr.  Selwyn  in  18^5,*  and  in  187^7  by  Table  Monn- 
Mr.   Hunter,t  is  situated   about  half  way   between  the  Lower  and  ***"' 
Middle  Forks  of  Pine  River    and  forms  one  of  the  outliers  of  the 
higher  plateau,  of  which  othei-s  occur  to  the  southwaixi  east  of  the  Su- 
kunka.    Its  elevation  according  to  Mr.  Selwyn  is  3400  feet,  according 
to  Ml-.  Hunter  3500  feet. 

The  character  of  the  Pino  Pass  in  regard  to  railway  construction  pin^  p„g  ^  ^^ 
appears  to  be  very  favourable,  but  as  Messrs.  J.  HuTiter  and   H.  J.  '•i'^^y  'oute. 


•  Report  of  Progress  1875-76,  p.  54. 

t  CaoadUn  Pacific  Railway  Report  1878,  p.  79. 
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Cambie  have  both  given  special  attention  to  this  point,*  it  is  not 
necessary  to  enter  into  detail  here.  An  independent  estimate  by 
myself  gave,  however,  the  following  results : — 

Total  distance  by  the  river  valley,  which  a  railway  line  would  have 
to  follow,  from  the  Paranip  at  the  mouth  of  the  Misinchinca  to  the 
Lower  Forks  of  Pine  Eiver,  108J  miles. 

Distance  on  a  straight  line  bearing  N.  60-5°  E.,  81  miles. 

Of  the  distance  by  the  valley  93  miles  may  be  classed  as  easy  work, 
2^  miles  as  moderately  heavy  work,  and  13  miles  as  heavy  work. 

The  Rooky  The  Rocky  Mountain  Bange  where  crossed .  by  the  Pine  Pass  may 

be  said  to  be  nearly  forty  miles  wide,  but  this  includes  a  considerable 
width  of  foot  hills  on  each  side,  the  high  and  rugged  summits  forming 
a  comparatively  narrow  zone,  and  apparently  not  rising  above  6000 
feet  in  height.  In  following  the  chain  southward  and  eastward  to  the 
49th  parallel,  the  passes  generally  increase  in  height  and  the  moun- 
tains reach  a  greater  altitude  and  show  grander  and  more  rugged  out- 
lines. Near  the  49th  parallel,  again,  the  eastern  side  of  the  mountains 
is  abrupt  and  well  marked,  while  in  the  region  now  described  the 
mountains  fall  gradually  to  hills,  which  are  reduced  eventually,  and 
without  any  well  marked  line,  to  the  level  of  the  plateau.  A  compari- 
son of  the  geological  features  of  the  mountains  on  the  Pine  and  Peace 
Rivei's  with  that  of  those  to  the  south-eastward,  is  made  on  a  subse- 
quent page.  To  the  north  of  the  Peace  River,  we  as  yet  know  haixily 
anything  of  the  range. 

Countrygener-  From  Fort  McLeod  to  the  Lower  Forks  the  country  may  be  descibed 
as  a  whole,  as  denselj"  wooded,  the  only  exceptions  being  the  summits 
of  mountains  too  high  or  too  rugged  to  bear  forest,  or  such  places  as 
have  been  cleared  by  fires. 

dfmate*.**'"  *°^  From  the  mouth  of  the  Misinchinca  to  a  point  on  Pine  Riv^er  about 
seven  miles  north-eastwaixi  from  the  highest  point  of  the  range,  there 
is  evidence  in  the  vegetation  and  otherwise  of  a  humid  climate,  and 
forest  fires  have  been  few  and  have  not  affected  great  areas.  The 
valleys  are  here  filled  with  dense  dark  groves  of  spruce  in  which  the 
trees  often  obtain  a  great  size,  while  the  hillsides  are  also  clad  with 
coniferous  forest,  becoming  more  and  more  stunted  toward  the  summits. 
From  the  point  above  mentioned  eastward,  fires  have  been  frequent, 
and  along  the  south  bank  and  on  the  flats  of  the  river  valley  grassy 
meadows  begin  to  appear.  Ten  miles  above  the  Middle  Fork  Artemisia 
frigida  and  Eleagnus  argentea^  with  the  wild  red  cherry  and  choke- 
cherry  were  for  the  first  time  observed.  Service-berries  {Amalanchier) 
were  here  found  ripe  on  the  3rd  of  August.  Before  reaching  the  Lower 


•  Canadian  Paoific  Railway  Reports  1878,  p.  72, 1880,  p.  52. 
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Forks,  suDny  slopes  showed  such  flowers  as  Mcmarda  fistulosa,  Campanula 
rotundifolia  and  Anemone  patens  which  are  found  very  generally  dis- 
tributed over  the  prairies  of  the  North-west.  Raspberries  were  found 
ripe  in  the  upper  part  of  Pine  River,  and  the  berries  of  the  viburnum 
turning  red  on  the  31st  of  July. 

Owing  to  the  densely  wooded  character  of  the  country  and  the  pifficuitiea  of 
number  of  swamps,  streams  and  other  impediments  to  the  passage  of 
the  animals,  it  was  not  without  putting  forth  every  effort  that  we 
were  able  to  make  an  average  actual  advance  of  about  five  and  a  half 
miles  a  day  from  the  Pai-snip  to  the  Lower  Forks.  On  Pine  River  we 
found  it  advisable  to  follow  Mr.  Hunter's  example  and  travel  for  the 
most  part  in  the  river  bed,  crossing  and  recrossing  to  keep  shallow 
water  and  firm  bottom.  During  this  part  of  the  journey  several  of  us 
were  constantly  employed  in  advance  on  horseback  searching  for 
fords  and  marking  them  with  bushes,  or  cutting  trail  across  wooded 
points  which  it  was  impossible  to  go  round  in  the  river.  The  country 
was  evidently  comparatively  dry  at  the  time  we  passed,  and  in  the 
spring  it  would  be  quite  impossible  to  bring  a  loaded  pack  train 
through  by  this  route  without  expending  a  great  amount  of  laboui*  in 
trail-making. 

Game  must  be  very  abundant  in  some  parts  of  the  mountains,  ^^Jg^^* 
particularly  the  moose,  bear  end  beaver.  We  found  many  of  the  bare 
and  mud  banks  along  the  rivers  from  which  the  water  had  not  long 
receded  quite  covered  with  the  ti'acks  of  these  animals.  The  Siccanio 
Indians  of  the  vicinity  of  Fort  McLeod  travel  eastward  up  the  Misin- 
chinca,  but  apparently  visit  it  very  seldom,  as  there  is  no  well-mai'ked 
Indian  trail.  Near  the  Summit  Lake  we  found  traces  of  an  Indian 
camp  a  few  years  old,  and  we  were  informed  that  a  trail  of  some 
sort  leads  to  this  place  from  the  Parenip  west  of  the  Misinchinca 
valley.  From  the  east  the  Beaver  Indians  hunt  westward  toward  the 
sources  of  the  Pine  River,  but  owing  to  the  difficulty  of  travel  caused 
by  the  burnt  forest  and  windfall,  have  nearly  abandoned  the  headH®»*^PL 
waters  of  the  streams.  We  fqund,  however,  a  small  Cottonwood  canoe 
cached  on  the  Pino  River  opposite  the  summit  which  I  have  named 
Canoe  Mountain,  and  not  far  from  the  eastern  base  of  the  axial 
range  of  the  mountains.  From  the  appearance  of  branches  which 
had  been  thrown  into  the  canoe  it  must  have  been  left  hero  in  the  pre- 
ceding May,  when  the  river  was  probably  very  high.  On  this  part  of  Height  of 
the  river  there  is  evidence  of  the  rise  of  the  water  in  floods  to  a 
height  of  five  feet  above  its  low  water  level.  Half  way  fi'om  the 
summit  to  the  Middle  Forks  an  extreme  rise  of  eight  feet  is  indicated. 

In  regard  to  climate,  the  route  from  Fort  McLeod  to  the  Middle  obaeired  tem- 
Forks  of  Pine  River,  seventy-two  miles  distant,  may  be  treated  together  p*'*''*'^ 
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as  representing  the  Rocky  Mountain  zone,  including  the  foot  hills  of  both 
slopes  and  the  higher  plateau  attaching  to  these  on  the  north-eastward. 
From  July  17th  to  August  6th,  the  mean  of  the  observed  minima  on 
this  part  of  the  route  is  39*7*^.  The  mean  of  the  early  morning  and 
evening  readings  of  the  thermometer,  49-4°.  This  must  be  much 
below  the  actual  mean  temperature,  for  the  thermometer  had  seldom 
risen  much  above  its  minimum  when  observed  at  6  a.m.  The  heat  was 
sometimes  great  in  the  middle  of  the  day,  but  as  we  were  then  always 
travelliiig,  could  not  be  registered.  Three  frosts  were  experienced,  on 
the  nights  of  the  2nd,  3ixl  and  4th  of  August,  the  thermometer  reading 
30-5^,  28°  and  30-5°  on  these  nights  respectively.  Strong  westerly 
winds,  falling  calm  at  sundown,  with  a  clear  sky,  were  the  conditions 
causing  the  frosts. 


limits  of  ooon- 
try  described. 


Area  and 
mode  of  de- 
scription. 


No  news  at 
Lower  Forks. 


Lower  Forks  of  Pine  Biver  to  Dunvegan. 

The  portion  of  the  Peace  River  basin  for  which  the  exploration 
of  1879  enables  pretty  accurate  general  information  to  be  given, 
may  be  considered  as  extending  eastward  from  the  Middle  Forks  of 
Pine  River.  West  of  this  point,  as  already  stated,  the  areas  of  fertile 
land  are  small,  being  confined  to  certain  river  valleys  which  penetrate 
the  foot  hills  of  the  Rocky  Mountains,  and  the  high  plateau  attached  to 
them.  With  this  western  limit,  the  region  now  to  be  described  may 
be  defined  as  bounded  to  the  north  by  the  STth  parallel  to  its  inter- 
section eastward  with  the  Peace  River.  Thence  the  boundary  may  bo 
assumed  to  follow  the  Peace  River  southward  to  the  mouth  of  Heart 
Brook,  near  the  confluence  of  the  Smoky  River.  Thence  to  run  south- 
eastward to  the  extremity  of  Lesser  Slave  Lake,  to  follow  the  western 
border  of  the  hilly  region  lying  to  the  south  of  the  lake  to  the  Atha- 
basca River;  thence  to  follow  the  Athabasca  westward  to  the  foot 
hills,  and  skirting  the  foot  hills  to  run  north-westward  to  the  first 
mentioned  point  on  Pine  River. 

The  ti-act  included  within  the  limits  above  given  has  an  area  of  about 
31,550  square  miles,  and  by  far  the  largest  part  of  this  area  may  be 
classed  as  fertile.  In  treating  of  this  region  a  description  of  the  routes 
followed  will  first  be  given,  embracing  such  details  as  are  likely  to  be 
of  value.  This  will  then  be  suceeded  by  such  general  deductions  as  to 
physical  geography  and  climate  of  the  district  as  our  knowledge  will 
allow.  The  region  as  above  defined  being  somewhat  homogeneous  it 
is  possible  to  arrive  at  the  general  facts  in  regard  to  it  with  some 
degree  of  certainty. 

It  had  been  arranged  that  Mr.  MacLeod,  in  event  of  his  arriving  in 
time  at  Dunvegan,  should  carry  his  exploration  for  railway  purposes 
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westward  to  the  Pine  Eiver  Forks,  and  leave  there  a  note  stating  his 
whereabouts  and  tellin<^  me  what  he  wished  done  with  his  contingent 
of  the  pack  train.  On  arriving  at  the  Porks  on  August  7th  no  such 
note  could  be  found,  and  the  flats  along  the  river  side  though  covered 
with  a  luxuriant  growth  of  wild  pea  and  vetch,  showed  no  tracks  of 
men  or  horses,  though  here  and  there  trodden  down  in  devious 
paths  made  by  the  bears  in  feeding.  We  fired  a  number  of  shots 
in  the  calm  of  the  evening  to  bring  in  any  Indians  who  might  be 
in  the  vicinity,  but  without  success,  and  so  the  next  morning,  after 
having  put  up  a  notice  of  our  visit,  we  sot  out  for  Dunvegan.  The 
neighbourhood  of  the  Porks  presents  many  features  of  geological  in- 
terest, but  the  season  was  already  so  far  advanced  and  the  time  to  be 
occupied  on  the  way  eastwaixi  so  uncertain,  that  I  did  not  feel  war- 
ranted in  delaying  there  a  day. 

We  followed  for  a  few  miles  the  north  bank  of  the  East  Branch  of  Coal  Brook. 
Pine  River,  travelling  along  open  or  lightly  wooded  flats,  and  then 
tuiTJed  northward  up  the  valley  of  a  small  tributary  called  by  Mr. 
Hunter,  Coal  Brook.*  The  stream  at  this  date  was  about  thirty  feet  wide 
by  six  inches  deep,  with  a  slope  of  about  one  in  one  hundred.  In 
flood  it  must  be  fi'om  seventy  to  a  hundred  feet  wide.  Por  about  five 
miles  the  valley  is  narrow  and  gorge  like,  and  very  tortuous,  with 
hanks  of  sliding  Cretaceous  shales  and  sandstones  forming  scarped  hill- 
sides 200  to  300  feet  high  where  the  brook  impinges  upon  them.  At 
the  distance  from  its  mouth  above  indicated,  the  valley  widens  to  about 
a  quarter  of  a  mile,  with  flats  boi-dering  the  stream  on  the  right  and 
left  sides  alternately.  The  sides  of  the  valley  still  continue  steep, 
though  decreasing  in  height.  We  travelled  chiefly  in  the  bed  of  the 
brook,  or  along  the  low  flats  bordering  it,  and  camped  in  the  evening  at 
about  fourteen  miles  from  the  Porks,  at  an  elevation  of  2150  feet  or 
300  feet  above  the  Porks. 

Prom  this  camp  to  the  next — a  distance  of  about  thirteen  miles — we  Country  be- 
travelled  in  th#  first  instance  up  the  bed  of  the  stream,  as  before.  The  Brook  and 
banks  becoming  gradually  lower,  and  showing  gravelly  and  bouldery 
drift  deposits  with  occasionally  a  few  feet  of  the  underlying  Cretaceous 
shales.  Wo  then  found,  not  without  some  difliculty,  the  point  at  which 
Mr.  Hunter  had  left  the  brook,  and  by  keeping  three  or  four  of  our 
Indians  constantly  ahead  looking  for  signs  were  able  to  follow  his 
old  marks  to  the  summit  between  Coal  and  Buffalo  Creeks.  Our  camp 
at  this  point  was  at  an  elevation  of  3300  feet  and  the  country  some- 
what hilly,  being  in  fact  a  broad  ridge  very  much  higher  than  most  of 
of  the  region.     The  woods  are  composed  of  black  spruce,  scrub  pine, 

*  ThU  must  not  be  oonfoanded  with  *  Coal  Creek',  of  Mr.  Selwrn's  report,  which  is  a  smaU 
gorge  on  the  south  of  Pine  River  Canon. 
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Bafialo  Creek 
Valley. 


Indian  signs. 


Cross  Mud 
River. 


Plateau  east 
Mud  River. 


Heavy  wind- 
fall. 


birch,  aspen,  oottonwood  and  alder,  in  most  places  dense,  bat  where 
fires  have  passed  grass  is  found  growing  loxariently.  The  soil  is  good 
being  a  pale  silt. 

August  lOtL — ^Lcave  camp  early  and  travel  till  4  p.m.,  passing  at  first 
for  some  miles  through  heavily  wooded  country,  but  on  coming  down 
to  the  sources  of  Buffalo  Creek  find  a  more  open  region,  with  consider- 
able areas  of  scattered  aspen  groves  and  grassy  flats,  which  continue 
to  become  more  extensive  as  we  descend  the  stream.  The  valley  when 
first  seen  is  small  with  gently  sloping  sides,  but  continues  widening, 
till  at  oui*  evening  camp  it  is  nearly  a  mile  in  width.  The  plateau  at 
the  sides  at  the  same  time  becomes  lower,  and  the  rounded  hills  which 
rose  above  the  level  of  the  upper  terrace  or  plateau  on  the  upper  pai't 
of  the  stream  disappear.  The  soil  is  everywhere  fertile  and  susceptible 
of  cultivation,  and  earthy  drift  or  loam  twenty  to  thirty  feet  deep  is 
exposed  in  banks  near  our  evening  camp,  which  is  situated  a  few  miles 
above  the  junction  of  Buffalo  Creek  and  Mud  Kiver.  Found  some 
recent  horse  tracks  and  signs  that  the  valley  has  been  visited  by 
Indians  within  a  few  weeks.  Near  this  point  Mr.  Hunter,  in  ISTT, 
turned  back  after  getting  into  a  tangled  and  swampy  country  on  the 
east  side  of  the  Mud  Kiver.  Determined  to  keep  a  few  miles  further 
north  to  avoid  this  known  bad  country  and  then  set  out  on  a  compass 
course  for  Dunvegan. 

August  llth. — ^Travelled  about  ten  miles  eastward,  keeping  on  later 
than  we  otherwise  would  have  done  on  account  of  the  difficulty  of  find- 
ing water.  Two  miles  from  morning  camp  cross  Mud  Kiver,  now 
averaging  120  feet  wide,  with  a  moderate  current  and  muddy  banks. 
It  is  deprosvsed  fifty  feet  below  the  level  of  the  wide  valley  which  it 
follows  to  the  northward.  To  the  north-eastward  the  country  is 
evidently  a  nearly  level  plateau  which  appears  however  to  fall  gradu- 
ally to  the  north.  To  the  south  are  low  hills  which  scera  to  rise 
about  300  feet  above  the  plateau.  The  valley  of  Mud  Kiver  is  in  great 
-part  open,  well  grassed  and  with  very  fertile  soil.  As  it  appeared  to 
turn  too  much  to  the  northward  and  westward,  we  aJcendod  its  east 
side  to  the  level  of  the  plateau.  This  has  been  originally  more  or  less 
heavily  timbered  with  black  spruce,  scrub  pine,  cottonwood  and  aspen 
often  of  fine  growth.  Fires  have,  however,  swept  over  considerable 
districts  which  are  now  covered  with  second-growth  aspen  or  fallen 
timber.  Our  camp,  which  is  at  about  the  average  level  of  this  part  of 
the  plateau,  is  at  an  elevation  of  2600  feet.  The  latitude,  determined  by 
a  meridian  altitude  of  Altair  55°  46'  54". 

August  12th, — Cut  our  way  with  much  labour  for  some  miles  through 
heavy  windfall  among  which  young  aspen  groves  are  struggling 
up,   but   get  before  long  into  standing  woods  and   eventually    into 
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open  groves   thi'oagh   which   we  travel  along  easily,  till  catching  a 
glimpse  of  a  still  more  open  country  to  the  north  waixl  we  tarn  in  that 
direction  and  emerge  on  a  valley  with  gently  sloping  sides,  one  to  two 
miles  wide  and  chiefly  prairie  with  coppice  of  willow  and  alder  hushes 
here  and  there.     This  is  the  first  prairie  country  we  have  seen  and  p^,uce  Couple 
contrasts  very  pleasantly  with  the  dense  forests  through  which  for  the    """** 
most  part  we  have  heretofore  been  groping  our  way.     The  grass  is  in 
some  places  as  high  as  the  horses*  bellies  and  is  already  ripe  and  turn- 
ing brown  at  the  tops.     The  hillsides  are  gay  with  summer  flowers 
such  as  Castilleia,  Aster,  and  Solidago.     After  travelling  a  few  niiles  g^  j^^^^^^g 
through  this  park-like  country  we  caught  sight  of  a  couple  of  Indians, 
who  immediately  plunged  into  a  thicket,  evidently  much  alarmed,  and 
were  next  seen  on  the  top  of  a  hill  about  half  a  mile  off  running  away 
as  fast  as  they  could.     The  invasion  of  this  quiet  region  by  a  party  so 
large  and  so  unfamiliar  in  style  of  equipment,  is  doubtless  enough  to 
distui'b  the  equanimity  of  a  timid  Beaver  Indian,  who  has  perhaps  never   . 
even  seen  mules  before.     Camped  on  the  bank  of  a  small  river  which 
flows   northward  in  a  valley  about  200  feet  deep,  traced  in  the  bottom 
of  a  much  wider  hollow.  • 

This  stream  we  found  afterwaixls  is  known  where  it  reaches  the  Peace  D'Eohafaud 
River  as  the  D'Echafaud,  the  country  alKJut  it  being  called  the  Pouce 
Couple  Prairie.  The  valleys  here  are  not  mere  troughs  cut  in  the 
plateau,  but  wide  depressions  with  gentle  slopes,  and  at  times  a  trough- 
like coui*se  in  the  bottom.  The  plateau  itself  is  usually  a  widely 
extended  terrace  level.  The  soil  in  the  valleys  is  very  deep  and  rich, 
while  that  of  the  plateau  is  similar  but  not  so  deep,  and  rests  on  a  silty  Soil  and  cii- 
deposit,  which  when  it  comes  to  the  surface  gives  the  soil  a  pale  aspect. 
Even  the  silt,  however,  is  a  rich  soil  as  evidenced  by  the  luxuriant 
growth  found  upon  it.  Service  berries  were  abundant  but  over-ripe  in 
sunny  spots  at  the  date  above  given.  Choke  cherries  beginning  to 
ripen. 

Two  of  the  men  who  had  pursued  the  runaway  Indians  to  their  camp,  The  Beav^er 

returned  shortly  after  we  had  camped,  and  were  followed  by  a  number       *^' 

of  men,  women  and  children  curious  and  hungry.     These  were  the  first 

people  we  had  seen  besides  our  own  party  since  leaving  the  Pai-snip 

River  twenty-four  days  previously.     They  are  Beavers,  a  tribe  of  the 

Tinneh  stock,  but  differing  considerably  in  language  from  their  relatives 

on  the  west  side  of  the  mountains.  An  Indian  from  Stuart  Lake  whom 

we  had  with  us  was  able  to  understand  their  language  imperfectly, 

while  it  was  almost  unintelligible  to  a  lad  from  the  vicinity  of  the 

Skeena  Forks.     The  Carriers  near  Skeena  Forks  approximate  in  their 

coarse  features  and  broad  faces  to   the  Indians  of  the  coast.     This 

resemblance  becomes  less  marked  about  Stuart  and  Fraser  Lakes,  while 
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the  Beavers  are  slight  in  build,  much  less  bi"oad-faced  and  coaree- 
featured  and  with  pleasant  expression.  They  are  evidently  lithe  and 
active  but  comparatively  weak,  and  show  a  considerable  resemblance 
to  the  woodland  Crees  in  appearance. 

The  D*Echafaud  at  camp  was  found  to  be  728  feet  above  Dun  vegan 
or  2030  feet  above  the  sea  level.  ' 

Plateau  eait  of     August  I3th, — On  leaving  camp  travelled  northward  along  Iho  river 
faud.  bank  to  find  a  trail  which  we  had  learned  from  the  Indians  would  lead  us 

to  Dunvegan.  Having  found  the  ti*ail,  we  crossed  the  river  and  turned 
eastward  over  the  plateau,  with  a  general  elevation  of  2380  feet,  for  a 
distance  of  foui'teen  miles.  Small  open  meadows  and  prairies,  aspen 
groves  and  thickets,  willow  coppice  and  tall  well-grown  w^oods  of 
spruce  and  aspen  alternate.  Met  with  occasional  swampy  spots  and 
some  fallen  timber,  impeding  progress,  but  almost  the  whole  region  is 
susceptible  of  cultivation.  The  trail  wo  had  attempted  to  follow  is  a 
very  indistinct  one  and  evidently  not  much  used.  We  were  frequently 
quite  at  a  loss  to  trace  it,  and  eventually  missed  it  altogether  in  an 
extensive  burnt  patch.  Camped  at  5  p.m.  at  a  little  brown  sluggish 
stream  surrounded  by  wide  swampy  meadows  and  blocked  with  many 
old  beaver-dams.  Altitude  of  camp  2310  feet  above  sea  level.  Latitude 
by  meridian  altitude  of  (f  Aquilae  55°  53'  34". 
Obtain  a  ^ide.  August  l^th. — Having  now  made  by  account  sufficient  easting  to 
reach  the  longitude  of  Edmonton,  had  determined  to  turn  northward 
in  search  of  that  place,  but  two  Indian  lads  who  came  into  camp  and 
spent  the  night  with  us,  insisted,  as  far  as  we  could  understand  them, 
that  the  place  was  still  further  east.  Having  induced  one  of  them  to  act 
as  guide,  set  out  again  in  an  easterly  direction.  The  guide  proved  to  be 
very  useful,  as  there  were  many  indistinct  Indian  trails  and  hunting 
tracks  running  in  all  directions.  Camped  at  5  p.m.  beside  a  small 
stream  in  a  thick  wood,  but  with  good  grass  on  the  slopes  for  the 
animals.  Height  of  camp  above  sea  level  2280  feet.  Latitude  by 
meridian  altitude  of  Altair  55°  49'  54". 

Character  of  The  country  passed  over  resem  bles  that  previously  described,  the  tiur- 
face  being  nearly  uniform,  and  the  highest  point  attained  between  the 
sources  of  several  small  streams  having  a  height  of  2670  feet.  The  region 
is  generally  thickly  wooded  when  not  burnt  over,  the  trees  being 
chiefly  aspen  and  scrub  pine  where  dry,  spruce  where  damp.  From 
half  to  three-fourths  of  the  region  is  well  adapted  for  cultivation,  with 
a  rich  soil. 

Meet  Mr.  Augtist  l^th. — Travelled   eastwai-d  thirteen    miles  through    country 

similar  to  that  just  described,  but  chiefly  wooded  with  poplar.  About 
1  p.m.  unexpectedly  met  Mr.  MacLeod  with  a  few  men  and  horses  on 
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his  way  westward.  Camped,  and  discussed  ari*angementfi  for  remain- 
ing explorations. 

August   16th Having  now  reached   a  well-beaten   trail,   made    a 

journey  of  twenty-one  miles  and  camped  on  the  south  bank  of  Peace 
River  opposite  the  Hudson  Bay  post  of  Dunvegan.  Four  miles  from 
morning  camp  crossed  tRe  Rat  River,  a  small  stream  thirty  feet  by  ^^  River, 
two  to  three  feet  when  in  flood,  but  flowing  northward  in  a  valley  240 
feet  deep,  with  scai'ped  banks.  The  plateau  at  the  bank  of  the  valley 
has  a  height  of  2250  feet  above  the  sea.  Passed  through  open  poplar 
woods  for  a  few  miles  after  leaving  camp  till  the  whole  country  became 
open  and  praine-like,  with  poplar  and  willow  coppice  in  the  hollows ; 
the  surface  gently  rolling  or  undulating  and  covei'ed  with  luxuriant 
grass  and  wild  pea,  and  gay  with  Asters,  Erigerons  and  Solidagos.  . 

From  little. hills  an  extensive  view  of  similar  prairie  country  opens  to 
the  south-eastward,  while  to  the  southward  it  is  bounded  at  a  distance 
of  about  twelve  miles  by  the  edge  of  a  low  wooded  ridge  or  plateau. 
No  mountains  or  high  hillH  can  be  seen  on  any  bearing.  About  ten 
miles  from  the  edge  of  the  Peace  valley  the  trail  entera  a  belt  of  poplar 
woodland  with  small  open  meadows.  The  woods  gradually  become 
thicker  as  we  approach  the  river,  being  pi'otected  fi*om  the  sweep  of 
fires  by  the  numerous  steep-sided  ravines  and  gullies  which  ramify  fi'om 
the  main  depression.  Emerging  at  length  upon  a  beautiful  rounded 
grassy  promontory,  the  great  Unjigah  or  Peace  River  is  discovered 
flowing  in  a  broad  tranquil  stream  in  a  valley  two  to  three  miles  wide 
and  eight  hundred  feet  deep. 

The  river  and  its  valley,  as  far  down  as  the  mouth  of  Smoky  River,  Description  of 
have  already  been  fully  described   by   Mr.  Selwyn  in  the  Report  of 
Progress  foi*  18^5-^6,  and  need  not  here  be  further  specially  refeiTed 
to. 

Both  Beaver  and  Cree  Indians  are  now  found  on  this  part  of  the  Country  of  the 
Peace  River,  though  the  country  really  belongs  to  the  former.  Thcdiwis**^ 
extent  of  the  Beaver  territory  is  as  follows  : — Northwaixl  to  the  Battle 
River,  eastward  to  the  Smoky  and  Simonette  Rivers,  southwaiil  to 
Grand  Coup  Plat,  a  tributary  of  the  Smoky,  westwaixl  to  the  Portage 
of  the  Mountain  of  Rocks  on  the  Peace  River,  Avhere  they  mingle  with 
the  Siecanies.  On  Pine  River  and  other  south-western  streams,  the 
Beaver  country  extends  to  the  mountains.  The  Beavei's  are  now  a 
small  and  weak  people.  The  Crees  are  encroaching  on  them  from  the 
cast  side  of  Smoky  River,  while  a  band  of  Iroquois  huntei*s  and  half- 
breeds  has  taken  possession  of  a  considerable  part  of  the  southern 
country,  between  Dunvegan  and  Jasper  House. 

The  Siccanie  Indians  call  the  Peace  River  the  Tse-tai-e-ka,  a  name  Names  of 
meaning  "  the  river  which  runs  by  the  rocks,"  in  allusion  to  its  passage 
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of  the  Eocky  fountains.  The  Cree  name  is  A-mis-kwe-i-moo-si  pi,  or 
the  Beaver  Indian  River.  The  Cree  name  for  the  Smoky  River  is 
Ka-ska-pa-te-si-pi  with  the  same  signification  as  the  English  name. 
That  of  the  Little  Smoky  is  Ka-ska-pa-tfi-.si-pl-sis. 

Grande  Prairie,  and  Descent  op  Smoky  River. 

Having  ascertained  from  Mr.  MacLeod  thaf  it  was  likely  that  his  ex- 
pedition to  the  westward  would  occupy  him  till  about  the  end  of  the 
month,  and  that  Mr.  Gamble,  who  had  set  out  for  Lesser  Slave  Lake, 
would  not  be  back  till  the  same  time,  on  arriving  at  Dunvcgan  on  Satur- 
day, August  16, 1  immediately  organized  two  small  parties.  With  one 
of  these  I  set  out  to  the  south waixl  on  Monday  morning,  having  with  me 
a  packer,  three  British  Columbian  Indians,  and  a  half-breed  as  guide,  with 
riding  horses  for  the  pari  J  and  three  pack  animals.  My  assistant,  Mr. 
McConnell,  accompanied  by  the  Rev.  Mr.  Goi'don,  left  Dun  vegan  at  the 
same  time  with  instructions  to  penetrate  as  far  to  the  northward 
as  possible.  He  had  with  him  a  packer,  a  Beaver  Indian  as  guide, 
and  a  half-breed  to  act  as  interpreter  to  the  guide,  three  pack  animals 
and  five  riding  horses. 

Sevei*al  trails  run  southward  from  Dun  vegan  toward  Grande 
Prairie  and  the  head  waters  of  the  Smoky  River,  and  the  Indians 
travel  through  in  this  direction  to  Jasper  House  on  the  upper 
Athabasca.  Many  little  hunting  trails  and  dim  tracks  ramify  from 
the  main  trails  in  all  directions,  in  conducting  us  among  which  our 
guide  was  of  great  service  as  long  lis  we  confined  ourselves  to  the  2)art 
of  the  country  with  which  he  wiis  familiar. 

After  passing  through  the  bolt  of  woodland  alretidy  mentioned  as 
bordering  the  Peace  River  valley,  the  trail  to  Smoky  River  emerges 
on  the  beautiful  roiling  prairie  country  previously  described,  and  passes 
over  it  in  a  south-south-eastward  direction  for  about  ten  miles.  At 
eight  and  a  half  miles  from  Dunvcgan  the  Ghost  or  Dead  River  is 
crossed,  at  sixteen  miles  the  Riv^i^re  Bruld.  These  streams  both  flow 
ejistward,  and  meeting,  eventually  reach  the  Peace  about  fifteen  miles 
balow  Dunvcgan  under  the  last  mentioned  name.  The  Ghost  Rivei", 
where  crossed  by  the  trail,  is  a  small  stream  in  an  inconsiderable 
valley  depressed  about  forty  feet  below  the  prairie,  the  Riviere  Braid 
in  August  was  about  twenty  feet  wide  by  six  inches  deep,  or  in  flood 
forty  feet  by  two  feet.  Its  valley  is  1000  feet  wide  and  about  a  hun- 
dred feet  deep. 

A  short  distance  beyond  the  Riviere  Bruld,  the  trail  begins  gradually 
to  ascend  a  broad  ridge,  gaining  eventually  an  elevation  of  about  200  loot 
above  that  of  the  prairie,  and  passing  at  the  same  time  into  a  wooded 
country.     This  higher  tract  has  been  referred  to  as  a  ridge,  but  has  at 
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this  place  a  width  of  about  seventeen  miles.  It  runs  north-eastward 
and  Bouth-westwai-d,  but  in  the  latter  direction  soon  turns  to  a  nearly 
east  and  west  course,  continuing  to  bound  the  Grande  Prairie  to  the 
north  for  many  miles.  Whore  crossed  on  this  trail,  the  north-eastern 
part  of  this  higher  plateau  is  about  three-fourths  woodland,  with  many 
pretty  little  prairie  openings.  For  about  six  and  a  half  miles  before 
reaching  the  northern  margin  of  the  Grande  Prairie,  the  woods  become 
dense,  consisting  of  aspen,  alder,  cottonwood  and  birch,  with  an  occa- 
sional spruce. 

The  soil  of  the  prairie  to  the  north  of  the  higher  plateau  is  uniformly  SoU. 
fertile  black  loam,  of  the  higher  plateau  in  some  places  a  little  coarsei', 
and  with  here  and  there  a  few  boulders  appearing,  but  all  rich.  At 
twenty-two  miles  fromDunvegan  Ka-toot  Lake,  about  a  mile  in  length, 
is  reached.  It  drains  south-eastwaixl  toward  Bad  Heart  or  Ma-atz-i-ti 
he-sl-piof  the  Crees,  which  six  miles  further  on  is  crossed.  This  has  a  River, 
valley  two  hundred  feet  deep  and  about  half  a  mile  wide,  the  stream 
being  fifteen  feet  by  four  inches,  or  in  floods  about  forty  feet  by  two 
feet.     It  flows  eastward  to  the  Smoky  River. 

The  so-called  Gi*ande  Prairie  is  a  tract  of  country  about  forty  miles  GraodePnirie 
in  extreme  length  in  a  north-east  and  south-west  direction,  and  where 
widest  over  twenty  miles  in  width.  It  has  an  area  of  about  230,000 
aci'cs,  and  is  included  between  the  southern  slopes  of  the  ridge  or 
higher  plateau  above  mentioned,  the  Smoky,  the  Wapiti  and  Beaver 
Lodge  Rivers.  It  is  drained  by  the  Kles-kun  stream  flowing  eastward  to 
the  Smoky  River,  by  the  Bear  River  which  crosses  it  from  north-west  to 
south-east,  and  at  it-s  western  extremity  by  the  Beaver  Lodge.  Kles-kun 
and  Bear  Lakes,  about  three  and  six  miles  in  length  respectively, 
besides  many  smaller  sheets  of  water,  occur  on  the  prairie. 

The  surface  of  Grande  Prairie  is  not  monotonously  undulating  like  Aspect  of  the 
that  described  to  the  north,  but  may  rather  be  characterized  as  forming  *^^""''^' 
a  series  of  gently  sloping  ridges  or  swells  between  the  various  rivei- 
and  stream  courses,  which  are  here  not  found  to  cut  deep  gorge-like 
valleys.  The  features  of  the  region  seem  to  have  been  produced  by 
the  long-continued  and  uniform  progress  of  denudation.  Much  of  the" 
country  is  park-like  with  groves  of  poplar,  while  extensive  tracts  are 
quite  open,  or  with  coppice  along  the  stream  valleys  only.  Towai-d  the 
edges  the  prairie  very  often  blends  almost  imperceptibly  with  the  wooil- 
land  by  the  gradual  increase  and  coalescence  of  the  patches  of  poplar 
and  willow.  The  Amalanchier  or  service  berry  is  exceedingly  abun- 
dant, and  here  bears  lari'er  and  finer  fruit  than  I  have  seen  elsewhere.  „ 

'  Berry  Ilar- 

On  the  20th  of  August  the  berries  were  over  ripe  except  in  shaded  vest, 
places,  and  the  Indian  berry  harvest  was  over.     Both  Cree  and  Beaver 
Indians  often  come  long  distances  for  the  berry  gathering  at  Grande 
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Pmirie,  and  after  having  secured  and  dried  a  sufficient  quantity  of 
fruit,  scatter  again  in  small  bands  into  the  more  remote  parts  of  the 
country  for  the  autumn  hunt. 

The  soil  of  Grande  Prairie  is  almost  everywhere  exceedingly  fertile, 
and  is  often  for  miles  together  of  deep  rich  loam  which  it  would  be 
impossible  to  surpass  in  excellence.  The  low  ridges  sometimes  show 
rather  light  soil  with  an  admixture  of  sand  or  gravel  and  a  few  boul- 
ders, but  a  very  small  proportion  of  the  surface  is  unfavourable  for 
cultivation.  Buffalo  trails  still  score  the  sod  in  all  ditections,  and  are 
deeply  hollowed  out  where  a  number  converge  toward  the  crossing  of 
a  river  or  lake,  or  some  such  place.  The  saucer-shaped  ^wallows'  of  the 
buffalo  and  scattered  bones  are  also  numerous,  though  the  animal  is 
now  no  more  seen  here.  The  Indians  state  that  the  extinction  of  the 
buffalo  was  not  entirely  due  to  the  introduction  of  fire-arms  and  the 
the  active  hunting  carried  on  for  the  supply  of  the  Hudson  Bay  forts, 
but  that  all  remaining  were  killed  many  yeaps  ago  by  an  excessively 
severe  winter  when  the  snow  was  over  the  buffaloes*  backs.  It  may  be 
mentioned  in  this  place  that  the  Beaver  Indians  report  having  seen 
in  the  summer  of  1879  six  woodland  buffaloes,  of  which  they  killed  one, 
in  the  vicinity  of  the  Pouce  Couple  prairie.  Kles-kun  Lake  is  evidently 
shallow,  and  surrounded  about  its  lower  or  eastern  end  by  extensive 
marshes,  producing  fine  natural  hay.  The  slopes  along  its  northern 
side  are  particularly  noted  as  affording  good  winter  pasturage  for 
horses.  The  marshes  are  in  some  places  more  or  less  saline,  and 
Salicomea  was  abundant  in  a  few  spots.  Ducks,  geese,  cranes  and  other 
similar  birds  are  exceedingly  numerous  about  Kles-kun  Lake  in  the 
autumn.  A  low  gently  swelling  ridge  separates  the  valley  holding 
Kles-kun  from  that  holding  Bear  Lake  or  Sus-mi-gi  of  the  Beaver 
Indians.  This  lake  is  fringed  with  grassy  swamps  and  coppice,  and  is 
probably  deeper  than  Kles-kun  Lake. 

The  valley  of  the  Bear  Elver,  Sus-za-ka  of  the  Beavers,  for  some 
miles  west  of  the  lake,  is,  for  country  in  a  state  of  nature,  singularly 
beautiful.  Two  and  a  half  miles  from  the  lake,  the  river  flows  in  a 
trough-like  depression  500  feet  wide  and  thirty  to  forty  feet  below  the 
general  level  of  the  wide  valley.  The  stream  at  the  time  of  our  visit 
was  thirty  feet  across  by  two  deep,  rapid  and  rather  difficult  to  ford 
on  account  of  its  steep  soft  banks.  The  water  is  brown  and  evidently 
drawn  from  swamps.  Klo-es-sa-ka  or  Fish  Creek,  a  rapid  stream  ten 
feet  wide  by  six  inches  deep,  coming  from  the  westward,  joins  Bear 
Eiver  a  short  distance  above  the  lake.  South  of  these  streams  is  the 
Isle  de  Montagne  or  Sis-tin  of  the  Beavers,  a  wooded  flat-topped  hill 
rising  about  five  hundred  feet  above  the  river  valleys,  and  probably  an 
outlier  of  an  old  higher  plateau.     The  Beaver  Lodge  River  or  Uz-i-pa 
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passes  to  the  south-west  of  the  Isle  de  Montagne,  flowing  south-east-  Beaver  Lodge 
ward  to  the  Wapiti.  It  occupies  the  bottom  of  a  valley  two  to  three 
miles  wide,  with  gently  sloping  banks.  It  was  about  thirty  feet  wide 
by  six  inches  deep  where  rapid,  and  flows  in  a  trough  cut  eighty  feet 
deep  in  the  bottom  of  the  wide  valley.  The  north-eastern  slopes  of 
valley  are  open  prairie,  but  to  the  south  and  west  the  eye  ranges  over 
a  great  extent  of  wooded  country.  This  is  in  fact  the  edge  of  the 
Grande  Prairie  in  this  direction. 

The  Wapiti  Biver,  Elk  Kiver  or  Biviere  la  Biche,  which  may  be  wapiti  River, 
considered  as  bounding  the  Grande  Prairie  country  to  the  south,  joins 
the  Smoky  Biver  in  latitude  55°  9'  30"  longitude  118°  34'.  In  August 
it  was  found  to  be  about  three  hundred  feet  wide  and  so  rapid  and  deep 
as  to  require  caution  in  fording.  Its  water  difiei'S  from  that  of  the 
smaller  streams  above  described  in  being  charged  with  fine  mud,  and 
is  doubtless  partly  derived  from  melting  snow.  Our  guide  pointed 
oat  to  us  a  high  snow-covered  peak  in  the  Bocky  Mountains,  situated 
about  fifty  miles  south-westwaixl  from  the  mouth  of  the  Wapiti,  as 
being  near  the  source  of  the  river.  The  valley  of  the  Wapiti  averages 
probably  a  mile  in  width  and  is  depressed  about  400  feet  below  the 
plateau  bordenng  it.  Along  the  west  bank  of  that  portion  of  it  ex- 
amined, the  country  for  some  miles  back  is  sandy  and  poor,  with 
ridges  and  mossy  swamps.  The  northern  slopes  of  the  valley  itself  in 
its  lower  part  are  irregular,  with  sandy  and  gravelly  ridges  covered 
with  scattered  trees  and  scanty  herbage. 

A  traverse  was  made  south  of  the  Wapiti  Biver,  between  that  stream  Country  south 

of  the  Wapiti. 

and  the  Smoky,  for  the  purpose  of  ascertaining  the  character  of  the 
country.  Seen  from  high  points  on  the  Grande  Prairie  this  district 
forms  part  of  a  wide  nearly  level  or  gently  undulating  wooded  region, 
which  stretches  to  the  distant  foot  hills  of  the  Bocky  Mountains.  On 
the  traverse  above  mentioned  the  country  was  found  to  be  generally 
lightly  wooded  with  poplar  and  coniferous  trees,  though  dense  belts  of 
spruce,  in  which  the  trees  are  sometimes  of  a  large  size,  also  occur. 
The  surface  is  slightly  undulating,  and  the  soil, — especially  near  Wapiti 
River — in  places  light.  At  least  half  the  surface,  however,  would, 
if  cleared,  be  well  adapted  for  agriculture. 

On  reaching  the  bank  of  the  Smoky  Biver — which  we  did  on  the  Turn  back 
trail  followed  in  latitude  54°  53'  4"— we  hoped  to  find  a  small  canoe  Sl'v^r^"*''^^ 
which  we  were  assured  had  been  left  there  by  a  hunting  party  in  the 
spring,  and  in  which  I  wished  to  descend  the  Smoky  Biver  to  the 
Peace  to  examine  any  rock  sections  which  might  occur.  Being  unsuc- 
cessful in  our  search,  and  wishing  not  to  lose  the  time  necessary  to 
make  a  canoe  for  ourselves,  we  waited  till  noon  to  ascertain  the  lati- 
tude, as  above  given,  and   then  travelled  back  fifteen  miles  to  the 
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ArrangemenU 
for  return. 


crossing  of  the  Wapiti,  where  we  had  already  found  a  spall  Cottonwood 
canoe  'cached*.  The  Smoky  Biver  valley  at  the  point  just  mentioned  is 
two  and  a  half  miles  wide  and  over  300  feet  deep.  The  banks  are  not 
precipitous  and  the  bottom  is  wide,  with  beaver  dams  and  swampy 
meadows  and  fine  large  cotton  woods  in  dense  groves. 

Directing  the  packer  with  our  guide  and  one  Indian  to  return  at 
once  to  Bunvegan,  and  after  obtaining  fresh  animals  there  to  go  on  to 
the  mouth  of  the  Smoky  to  meet  us,  I  got  the  little  canoe  above  men- 
tioned launched,  and  with  two  British  Columbian  Indians  set  out  to 
descend  the  Wapiti  and  Smoky  Rivers  to  the  Peace.  We  knew  that  the 
Indians  hunting  in  this  part  of  the  country  not  unfrequently  ran  down 
the  Smoky  River  in  canoes,  but  were  not  prepared  to  find  it  so  rapid 
as  it  proved.  We  arrived  at  the  Peace  River  safely  on  the  evening  of 
August  28th,  after  a  voyage,  following  the  course  of  the  river,  of  one 
hundred  and  twenty  miles,  and  the  packer  and  animals  arriving  next 
morning,  we  rode  back  to  Dunvegan,  arriving  at  3  p.m.,  on  August 
30th. 
Wapiti  River.  From  Mountain  Creek,  where  we  embarked  on  the  Wapiti  River, 
to  the  mouth  of  the  latter — thirteen  miles  in  a  straight  line — the  banks 
of  the  valley  continue  generally  wooded  with  moderate  slopes,  and  show 
no  extensive  slides,  though  frequent  small  exposures  of  rock  occur  at 
the  water's  edge.  Flats  at  about  ten  feet  above  the  river  are  somewhat 
extensive  but  appear  to  be  liable  to  be  flooded.  Seven  and  a  half 
miles  from  the  mouth  of  the  Wapiti  the  Bear  River  joins  it  from  the 
north-west.  About  a  mile  and  a  half  below  the  mouth  of  the  Wapiti,  the 
Smoky  is  joined  from  the  east  by  the  Simonette  River,  a  stream  forty 
to  filly  feet  wide  by  two  feet  deep  with  moderate!}'  rapid  current. 
This  occupies  a  deep  but  narrow  valley,  and  is  said  to  head  not  far  from 
the  upper  part  of  the  Smoky  at  a  considerable  distance  to  the  south- 
ward. It  is  doubtless  the  upper  part  of  this  stream  which  was  crossed 
by  Mr.  E.  W.  Jarvis  in  his  adventurous  winter  journey  across  the 
Rocky  Mountains  in  1874*.  An  eas}'  crossing  of  the  Smoky  River  for  a 
railway  line  can  be  obtained  by  following  the  vallej'  of  the  Bear 
River  and  the  north  bank  of  the  Wapiti,  crossing  the  Smoky  River  at 
the  confluence  and  making  grade  to  the  plateau  level  again  in  the  valley 
of  the  Simonette. 

From  the  mouth  of  the  Simonette  to  the  confluence  of  the  Little 
Smoky  River — forty-two  and  a  half  miles  in  a  straight  line,  or  about 
sixty  miles  by  the  course  of  the  river — the  valley  is  from  a  mile  to  a 
mile  and  a  half  wide  from  rim  to  rim.  The  banks  in  many  places 
show  the  eft'ects  of  very  extensive  slides,  which  have  brought  the  soft 
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CaDadian  Pacific  Railway  Report  1877,  p.  155- 
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country  keeping  down  the  young  growth  of  trees.  Near  Dunvegan, 
for  Bome  miles^  the  surface  becomes  undulating  and  broken  from  the 
action  of  denundation  sweeping  towai'd  the  main  river  valley.  This 
undulating  region  is  pretty  densely  wooded  with  aspen.  The  soil  is 
everjrwhere  exceedingly  fertile  and  the  general  aspect  of  the  country 
very  beautiful. 


Plateau  north 
of  Dunvegan. 


Fine  prairie 
country. 


Dbsoription  by  Mr.  McConnell  of  the  Country  North  of 

Dunvegan. 

The  following  notes,  which  may  be  inti-oduced  here,  are  by  my  assis- 
tant, Mr.  McConnell,  and  accurately  describe  the  country  examined  by 
him  north waixi  from  Dunvegan  to  the  Battle  River,  a  stream  which 
flowing  eastward  joins  the  Peace  about  a  hundred  miles  below  the 
Smoky  Eiver : — 

North  of  Dunvegan  the  plateau  level  is  attained  at  about  a  mile 
from  the  fort,  and  is  about  800  feet  above  the  river.  The  highest  point 
reached  by  the  barometer  during  the  day  being  27*48,  while  at  the  river 
level  it  read  28*452.  For  several  miles  after  reaching  the  plateau, 
the  country  passed  through  was  somewhat  rolling,  and  dotted  with 
aspen  coppice,  but  gradually  the  rolls  ceased,  and  at  a  distance  of  about 
six  miles  from  the  river  the  surface  became  almost  perfectly  level.  As 
far  as  the  eye  could  reach  nothing  met  the  view  save  a  level  plain  with 
here  and  there  a  clump  of  aspens,  the  whole  being  admirably  adapted 
to  agriculture.  The  soil  displayed  where  the  trail  had  been  worn  some- 
what deeply  was  a  heavy  clay,  covered  with  rich  black  mould  often 
over  a  foot  in  depth.  Neither  swamps  or  muskegs  and  but  two  gullies 
were  passed  over  or  seen  in  any  direction.  This  style  of  country  con- 
tinued for  a  distance  of  about  fifteen  miles  from  the  river,  and  then  com- 
menced gradually  to  change  for  the  worse.  As  we  approached  Hay 
Lake  the  country  became  more  swampy  and  wooded,  while  with  the 
aspens  were  now  mixed  a  considerable  number  of  spruce. 

Hay  Lake  is  about  a  mile  and  a  half  in  length  by  three-quartei*s  of  a 
mile  in  width,  and  is  so  called  from  the  marshes  around  it  affording  a 
large  quantity  of  wild  hay.  After  leaving  Hay  Lake  the  trail  we 
Lac des  Isles,  followed  bends  more  to  the  west  and  leads  on  to  Ijac  des  Iwles,  distant 
from  Hay  Lake  about  four  miles.  This  lake  is  somewhat  larger  than 
the  last  and  contains  numerous  islands.  Between  the  two  lakes,  the 
country  for  the  greater  part  of  the  distance  is  chiefly  wooded  with 
aspen  and  spruce,  and  though  the  trail  passes  over  tirm  ground  nearly 
all  the  way,  still  on  either  side  of  it  were  seen  large  tamarac  swamps 
and  open  mai*shes.  But  the  country  seen  here  cannot  be  taken  as  a  safe 
criterion  of  its  character  at  any  distance  from  the  trail,  as  the  swamps 
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and  marshes  are  probably  due  to  the  proximity  of  the  lakes,  the 
land  between  them  being  very  low.  About  half  way  between  Hay 
Lake  and  Lac  des  Isles,  a  small  stream  about  twenty-five  feet  wide  by 
a  foot  deep,  and  into  which  both  lakes  discharge,  was  ci*ossed  ;  this  is 
the  same  stream  which  falls  into  Peace  Hiver  about  half  a  mile  above 
Dunvegan,  and  up  the  valley  of  which  the  trail  now  led  for  a  consider- 
able distance. 

On  leaving  the  Lac  des  Isles  the  country  improved  consider- country  north 
ably,  but  yet  remained  far  inferior  to  that  in  the  vicinity  of  the  ^les.  ** 
river.  The  valley  of  the  stream  which  we  now  followed  up  is 
about  seventy-five  feet  deep,  and  varies  greatly  in  width,  now  naiTOw- 
ing  down  to  about  a  quarter  of  a  mile,  then  spreading  out  to  several 
miles — and  giving  off  at  intervals,  on  either  side,  large  lateral  valleys. 
Here  the  country  is  kg&in  rolling,  with  woodland  and  open  prairie 
alternating  with  occasional  swamps.  The  soil,  though  on  the  whole 
good,  is  sometimes  light,  the  tops  of  the  highest  rolls  showing  sand  or 
gravel.  About  twelve  miles  north  of  Lac  des  Isles  we  left  Muddy 
Creek,  which  here  turned  abruptly  westwai'd,  and  headed,  as  we  were 
informed  by  our  Indian  guide,  at  a  lake  several  miles  long  lying  at 
the  foot  of  the  same  range  of  low  hills  which  now  stretched  across  our  Range  of  bills, 
j^ath  from  cast  to  west.  This  range  we  found  on  ci'ossing  it  to  be 
about  nine  miles  in  width,  the  hills  varying  from  400  to  500  feet  in 
height.  It  appeared  to  inin  in  a  south-westerly  direction,  but  owing 
to  its  densely  wooded  condition,  from  no  point  could  we  obtain  more 
than  a  glimpse  of  the  country  around.  The  trees  were  principally 
small  aspens,  but  a  couple  of  muskegs  were  passed  over  on  which 
spruce  was  growing.  On  the  southern  side  of  this  range  and 
the  greater  part  of  the  way  across  it,  the  land  is  of  little 
value,  but  the  northern  slope,  being  very  gentle,  displays  quite 
a  large  area  of  good  land.  Descending  this  slope,  we  found  at 
its  foot  the  largest  muskeg  obseiTcd  in  the  whole  trip.  In  this  swamp  Muskeg, 
headed  a  small  stream  which  flowed  north waixls  to  White  Mud  Eiver, 
the  I'ange  of  hills  constituting  the  watei*shed  between  that  river  and 
the  streams  flowing  south waixi  to  Peace  River. 

After  passing  with  difficulty  through  this  swamp,  which  is  about  three 
miles  in  width,  we  found  that  the  countiy  gradually  improved.  First 
swamp  and  aspen  bush  alternated  with  one  another,  then  all  became 
aspen  bush,  and  at  last  an  open  prairie.  About  six  miles  from  the  foot 
of  the  hills  we  came  to  a  large  stream  called  White  Mud  Eiver,  al>out  ^yj^j^^  j^^^ 
fifty  feet  in  width  by  about  a  foot  and  a  half  in  depth.  It  flows  in  an  River, 
easterly  direction,  and  the  country  we  descended  into  appeared  to  be 
itfl  valley.  If  so,  it  is  from  north  to  south,  where  the  trail  crosses  it, 
about  fifteen  mriles  in  width,  but  appeal's  to  narrow  westward,  another 
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range  of  hills  running  from  the  south-east  seeming  almost  to  close  it 
up.     Between  these  two  ranges  of  hills,  and  stretching  eastwai*d  and 

Fertile  prairie,  south-eastwai'd  as  far  as  the  eye  could  reach,  is  a  large  area  of  magnifi- 
cent country,  slightly  rolling,  and  dotted  here  and  there  with  clumps 
of  aspen  and  willow.  This  -  reach  of  country,  accoitiing  to  half-breed 
report,  follows  White  Mud  Eiver  to  its  mouth,  and  bears  the  same 
character  throughout,  j  This  would  make  it  about  fifty  miles  in  length, 
with  probably  an  average  width  of  twenty  miles.  It  appears  to  be 
about  the  same  height  as  the  plateau  above  Dunvegan,  or  2200  feet. 

toSltUe'ST^  The  banks  of  White  Mud  River  are  about  fifteen  feet  in  height,  but 
showed  no  rock  sections  whatever,  the  cutting  being  chiefly  through  a 
stiff  grey  clay.  The  bed  of  the  stream  was  filled  principally  with 
Laurentian  gneissic  bouldere,  together  with  a  small  number  of  well- 
worn  sandstone  rocks.  After  leaving  White  Mud  prairie,  the  country 
again  grew  worse,  the  proportion  of  swampy  land  being  on  the  increase, 
and  the  prairie  land  also  giving  way  to  aspen  bush;  but  getting  past  the 
watershed  between  White  Mud  Eiver  and  Battle  River  it  again  improved, 
and  from  this  point  on  to  Battle  River,  a  distance  of  about  twenty-five 
miles,  it  maintained  the  same  general  character,  showing  scarcely  any 
prairie,  but  being  covered  with  a  thick  growth  of  aspen  and  willow,  and 

Battio  Rirer.  with  a  very  small  proportion  of  swampy  land.  Battle  River,  flowing 
in  a  valley  about  a  mile  in  width  and  200  feet  in  depth,  is  in  low 
water  about  seventy-five  feet  wide  and  about  a  foot  deep,  but  during 
floods  it  must  be  a  large  stream  of  a  couple  of  hundred  feet  wide  and 
three  or  four  feet  deep.  A  walk  of  several  miles  up  and  down  the  stream 
discovered  no  stratified  rocks  in  sitUy  though  several  bluffs  were  seen 
from  fifty  to  seventy-five  feet  high,  but  consisting  principally  of  sand. 
Most  of  the  rocks  in  the  stream  appear  to  have  come  from  a  distance, 
gneissic  and  granitic  boulders  forming  by  far  the  greater  proportion  of 
them.  Along  with  these  are  some  of  greyish  crystalline  fossiliferous 
limestone,  and  rounded  and  angular  blocks  of  sandstone,  some  of  them 
containing  fossils,  also  a  small  proportion  of  blackish  shale,  porphyiy, 
&c.  The  river  is  very  winding,  and  runs  in  an  easterly  direction. 
According  to  the  account  of  a  Cree  hunter  whom  we  met  there,  it 
receives  two  other  branches  from  the  north,  each  as  large  as  itself, 
before  falling  into  Peace  River,  which  by  his  account  was  two  days' 
journey  from  this  point,  or  probably  about  forty  miles. 

Amount  of  good  As  a  rough  estimate  of  the  amount  of  good  land  lying  between  Peace 
River  and  Battle  River,  a  distance  of  eighty-five  miles,  I  should  say  that 
fully  three-quarters  of  it  is  fit  for  cultivation,  the  rest  being  too  wet, 
and  the  greater  part  of  the  cultivable  area,  including  White  Mud  prairie, 
being  really  first-class  land,  equal  to  any  which  I  have  seen  in  anj^  other 
place  in  the  North-west. 
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At  Battle  River  the  fall  appears  to  set  in  very  early.  Although  it  Climate, 
was  but  the  24th  August  when  we  were  there,  yet  the  loaves  of  the 
aspens  were  already  yellow,  and  were  falling  off.  This  appears  to 
have  been  due  to  the  cold  of  the  night  of  the  20th  August,  when  the 
thermometer  registered  12  degree  of  frost,  as  before  that  they  were 
quite  green,  and  on  our  way  back  after  recrossing  the  hills  we  found 
them  again  comparatively  green.  This  frost,  accoixling  to  the  experi- 
ence of  the  Hudson  Bay  Company's  people,  was  quite  exceptional  in 
its  severity  at  so  early  a  season,  but  besides  it  two  other  light  frosts 
were  experienced  on  the  trip. 

Extracts  prom  Mr.  Cambie's  Report. 

To  complete  the  information  obtained  during  the  exploration  of  the 
summer  of  18Y9  for  the  Peace  River  country  west  of  Dun  vegan,  the 
following  notes  from  Mr.  H.  J.  Gamble's  report  on  the  region  between 
Dun  vegan  and  Fort  St.  John  and  Hudson's  Hope,  on  the  north  side  of 
the  river,  and  thence  southward  to  Pine  River,  may  be  quoted.*  As 
already  stated,  the  river  itself  has  been  fully  described  in  the  Geological 
Survey  Report  of  1875-76  by  Mr.  Selwyn  : — 

"  From  Dunvegan  we  travelled  northward  for  a  day  and  a  half,  say  q^^^j^^  ^^^ 
thirty  miles,  and  then  westwaixl  at  an  average  distance  of  fifteen  miles  **f^**^^®«*^-  j 
from  the  Peace  River  to  Fort  St.  John.  *  *  For  the  whole  distance, 
nearly  120  miles,  the  plateau  undulates  considerably,  ranging  from  1900 
to  2400  feet  above  the  sea  level.  And  for  forty  miles,  after  turning  to 
the  west,  there  was  a  range  of  hills  a  few  miles  to  our  right  rising  from 
600  to  1500  feet  above  the  adjacent  country.  My  guide  informed  me 
that  the  streams  on  the  other  side  of  that  ridge  drained  into  the  Battle 
and  Liard  Rivers. 

"  Eleven  streams,  from  twelve  to  forty  feet  in  width  were  crossed,  streams 
besides  numerous  smaller  ones,  and  Pine  River  North,  which  is  situated  *^"*"    ' 
about  six  miles  from  Fort  St.  John,  and  was  then  100  feet  wide  by  two 
feet  deep,  but  at  high  water  must  be  300  feet  wide,  in  a  valley  700  feet 
deep  and  a  quarter  of  a  mile  wide  in  the  bottom.     The  slopes  on  both 
Bidcij  are  much  broken  by  old  land  slides. 

**0n  the  west  there  is  a  bluff  of  decomposed  shale,  and  on  the  face 
of  the  eastern  slope  many  ledges  of  sandstone  in  nearly  horizontal  beds. 

**We  saw  a  few  small  open  muskegs,  and  had  to  cross  one  about  one 
mile  in  width  which  delayed  us  more  than  four  hours. 

*•  The  soil  is  composed  of  white  silt  with  a  good  covering  of  vege- 
table mould,  but  for  one  stretch  of  fourteen  miles,  this  has  been 
completely  burnt  off.     We  also  passed  over  two  gravelly  ridges. 

*  Canadian  Pacific  Railway  Report,  1880,  p.  50. 
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"  A  few  large  prairies  were  seen,  and  many  small  ones  interspersed 
with  poplar  and  willow  copse. 

"  Twenty-five  per  cent,  of  the  distance,  lay  through  woods  of  small 
poplar,  spruce  and  black  pine  ;  near  Pine  River  North,  there  was  also 
a  belt  three  miles  wide  of  spruce  six  to  fifteen  inches  in  diameter." 

The  trail  from  Foi*t  St.  John  to  Hudson's  Hope,  most  of  the  way, 
followed  the  valley  of  the  river,  and  was  on  the  plateau  only  for  twelve 
miles  after  leaving  Fort  St.  John,  for  about  three  miles  near  Middle 
River,  half-way  between  the  two  places,  and  again  for  a  short  distance 
about  six  miles  east  of  Hudson's  Hope. 

"  The  soil  is  rich  at  each  of  these  places,  with  prairie  and  poplar  and 
willow  copse,  also  a  few  small  groves  of  poplar  and  spruce  four  to 
twelve  inches  in  diameter.  On  the  benches  next  the  nver,  the  soil  is 
in  some  places  light,  and  between  Middle  River  and  Hudson's  Hope, 
there  is  one  stretch,  six  miles  in  length,  gravelly  and  almost  barren. 
That  description  of  land  also  extends  the  whole  way  across  the  Rocky 
Mountain  Portage.     *     *     * 

"  Regarding  the  country  north  of  Peace  River,  I  noticed  that  from 
the  eastern  base  of  the  Rocky  Mountains,  about  twenty  miles  north  of 
Hudson's  Hope,  a  range  of  hills  extends,  nearly  due  east  till  it  meets 
the  Peace  River,  about  twelve  miles  below  its  junction  with  the  Smoky 
River. 

**  The  tract  of  country  lying  south  of  that  range,  and  between  it  and 
the  Peace,  is  generally  fertile,  but  that  portion  of  it  west  of  the 
longitude  of  Dunvegan  is  more  undulating  and'  at  a  slightly  higher 
elevation  than  the  other  portions  of  the  plateau  in  the  Peace  River 
district,  which  I  had  travelled  over,  and  has  an  appreciable  percentage 
of  poor  soil." 

The  plateau  south  of  Hudson's  Hope  is  said  to  be  2000  feet  in  eleva- 
tion, but  a  ridge  rising  900  feet  higher  is  crossed  at  five  miles,  and  a 
descent  made  to  Moberly's  Lake,  which  has  an  elevation  of  2050  feet. 
The  country  between  Moberly's  Lake  and  the  Pine  River  is  described 
as  a  mountainous  and  hilly  district,  sixteen  miles  in  breadth,  rendered 
almost  impassable  by  fallen  timber,  the  only  prairies  being  on  the 
slopes  of  steep  hills  facing  the  south. 

**  In  the  first  five  miles  from  Hudson's  Hope  we  had  crossed  two 
small  tamarac  swamps  and  some  stretches  of  light,  sandy  soil,  with  a 
small  growth  of  poplar  and  spruce.  We  had  again  met  with  some 
level  land  in  the  valley  of  Moberly's  River,  which  for  nine  miles  above 
the  lake  averages  nearly  half  a  mile  in  width  in  the  bottom.  Some 
portions  of  this  are  gravelly  and  barren,  and  others  fertile,  with  a  few 
small  prairies  producing  rich  grass.  There  are  also  some  fine  prairies 
at  the  lake,  on  slopes  facing  the  south.     Between  Moberly's  Lake  and 
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Pine  River  there  is  now  ^  young  growth  of  spruce,  black  pine  and 
poplar,  but  the  piles  of  fallen  timber  proved  the  existence  not  long  ago 
of  spruce  forests  of  moderate  size,  and  a  few  belts  of  that  timber,  six 
inches  to  twenty-four  inches  in  diameter,  having  escaped  the  i^avages 
of  the  fire,  are  still  standing." 

Description  op  Country  between  BuNVBaAN  and  the  Athabasca 

River. 

August  21st  and  the  four  following  days  were  spent  at  Dunve-  R«  arrange 
gan,  in  the  preparation  of  a  preliminary  map  and  report  on  the  leave  Dunve- 
charactor  of  the  country,  and  in  arranging  about  supplies  and  dividing 
the  pack  train,  the  larger  part  of  the  animals  returning  with  Mr. 
Oambie  to  British  Columbia.  The  season  being  now  far  advanced,  and 
no  word  received  from  the  party  which  was  to  have  opened  a  trail 
from  Dirt. Lake,  west  of  Edmonton,  to  Dunvegan  ;  Mr.  MacLeod  and 
I  decided  to  divide  between  us  the  work  necessary  to  complete 
exploratory  lines  to  Dirt  Lake  and  Lac  La  Biche,  as  in  the  event  of 
either  the  Pine  or  Peace  River  pass  being  chosen  as  a  railway  route, 
it  appeared  absolutely  essential  that  surveys  should  be  connected  in 
both  these  directions.  We  left  Dunvegan  finally  on  the  5th  of  Sep- 
tember, Mr.  MacLeod  and  I  setting  out  for  the  upper  part  of  the  Atha- 
basca River,  while  Mr.  McConnell  had  instructions  to  go  to  Lesser  Slave 
Lake,  and  make  his  way  by  the  best  route  he  could  find  to  Athabasca 
Landing,  where  he  was  to  meet  me  early  in  October. 

We  were  able  to  procure  a  ffuide  who  enffaged  to  take  us  as  far  as  General  de- 

^  "  "   °  soription  of 

Sturgeon  Lake,  toward  our  objective  point  on  the  Athabjisca,  and  route  followed, 
travelling  in  the  first  instance  to  the  mouth  of  the  Wapiti  River,  we 
there  crossed  the  Smoky,  intending  to  strike  eastward  to  the  lake. 
Our  guide,  however,  informed  us  that  the  intervening  country  was 
a  mass  of  burnt  woods  and  windfall  through  which  he  had  had  great 
difficulty  in  travelling  on  snow-shoes  in  winter,  and  quite  imprac- 
ticable for  animals.  Wo  were  therefore  obliged  to  make  a  long  detour 
to  the  north,  and  arrived  at  Sturgeon  Lake  on  September  14th.  There 
are  here  a  few  rough  log-houses  inhabited  by  Cree  Indians,  who  culti- 
vate small  garden  patches.  We  found,  however,  that  nearly  all  the 
men  were  away  on  the  autumn  hunt,  and  were  told  that  it  would  bo 
quite  impossible  to  travel  south-eastward  to  the  Athabasca  owing  to 
the  great  areas  of  heavy  windfall  and  swamp.  We  managed  at  length, 
however,  to  procure  a  lad  as  guide,  who  agreed  to  lead  us  to  where  one 
of  the  parlies  was,  and  there  we  hoped  to  find  a  man  better  acquainted 
with  the  country.  Without  entering  further  into  particulai-s  as  to  the 
journey,  it  may  suffice   to  say  that  after  penetrating  a  very  difficult 


64  b  oeolooigal  surv&t  of  oanad^. 

country  we  reached  the  bank  of  the  Athabasca  in  latitude  54°  T  34", 
approximate  longitude  116°  48',  on  the  24th  September, 
tweenlmoky  Between  the  Smoky  Biver  and  Sturgeon  Lake,  lies  a  ridge,  or  area  of 
stu*' onLak  '^^g^®'^'  plateau,  which  exceeds  the  general  level  by  two  or  three  hun- 
dred feet.  The  route  followed  from  the  mouth  of  the  Simonetto  lay 
ix)und  the  north  end  of  this  ridge,  as  we  were  forced  northward  by 
wet  country  till  we  fell  into  the  trail  which  leads  from  the  lower  or 
Gamble's  crossing  of  the  Smoky  Eiver  to  Sturgeon  Lake.  The  country 
may  be  described  as  in  general  densely  wooded,  the  forest  being  for 
the  most  part  second-growth,  and  composed  of  aspen,  birch,  Pinus 
contortaf  spruce  and  cottonwood,  generally  of  medium  or  small  growth. 
Considei*able  tracts  are  covered,  however,  with  heavy  original  spruce 
or  aspen  forest.  There  are  many  little  prairie  openings,  especially 
along  the  banks  of  streams,  and  considerable  tracts  of  burnt  country 
still  more  or  loss  encumbered  with  the  half-consumed  logs,  but  affoi'ding 
excellent  pasture  for  animals.  Swamps,  generally  pi*oduced  by  beaver- 
dams  are  often  met  with,  and  the  evidences  of  old  beaver  work  are 
very  frequent,  though  comparatively  few  skins  are  now  obtained  in 
this  part  of  the  country.  The  stream  beds  are  not  generally  depressed 
more  than  ten  to  forty  feet  below  the  level  of  the  plateau.  The  valley 
of  the  Pus-kwas-ka-mon,  a  considerable  bi'ook,  is  followed  eastward  till 
within  five  miles  of  Sturgeon  Lake,  when  the  watershed  is  crossed 
at  an  elevation  of  250  feet  above  Sturgeon  Lake.  The  soil  is  gen- 
erally good  and  in  some  places  very  fertile.  It  is  composed  of  the 
white  silt  previoiiHJy  referred  to,  with  a  surface  coating  of  vegetable 
mould  of  variable  thickness.  A  few  Lauren tian  boulders  and  quartzite 
pebbles  were  observed  on  the  slopes  of  the  ridge  or  higher  plateau. 
Sturgeon  Lake.  Sturgeon  Lake,  or  Ke-me-sis  Sa-ga-he-gun  of  the  Crces,  is  probably 
about  eight  miles  long  and  lies  nearly  east  and  west.  It  is  constricted 
in  the  middle  and  its  western  end  was  not  seen.  Its  elevation  is 
about  2000  feet.  It  is  probably  shallow  and  its  banks  are  uniformly 
low,  sloping  up  gnu! ually  to  a  height  of  about  one  hundred  feet  before 
attaining  the  plateau  level.  There  is  good  pasturage  and  a  fine  partly 
open  country  on  the  north-eastern  border  of  the  lake,  along  which  we 
passed,  to  reach  the  Cree  settlement.  The  Indians  here  own  some 
horses,  which  they  winter  on  the  grassy  banks  of  a  second  large  lake 
lying  to  the  south  of  Sturgeon  Lake. 
Country  south  Twenty-onc  miles  south-eastward  from  Sturgeon  Lake,  the  bank  of 
Lake.  the  Little  Smoky  River  was  reached.     The  intervening  country  is  for 

the  most  part  wooded,  but  with  little  prairies  along  the  borders  of  the 
streams.  The  surface  is  gently  rolling  the  differences  in  elevation  not 
exceeding  a  few  hundred  feet.  A  few  mossy  and  peaty  swamps  were 
ti*avei*8ed,  but  the  area  of  these  is  comparatively  inconsiderable.     The 
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soil  is  generally  good,  though  in  some  places  becoming  rather  hard 
and  clayey  and  then  bearing  dense  groves  of  spruce. 

Fi-om  the  point  when  the  Little  Smoky  Eiver  is  first  reached,  its  vaiiey  of 
course  is  in  the  main  followed  for  thirty-six  miles  by  an  indistinct  trail  ^*"*®  ^°***''^' 
which  crosses  and  re-crosses  the  stream  in  a  number  of  places.  The 
river  averages  from  250  to  300  feet  wide  with  generally  a  stony  bottom. 
In  September  it  was  two  to  three  feet  deep,  with  a  moderately  swift 
current.  The  valley  is  not  deep  and  trough-shaped  like  those  of  many 
other  rivera  in  this  legion,  but  wide  and  shallow.  Where  fii*st  touched 
on  it  is  depressed  about  eighty  feet  only  below  the  plateau,  and  is  from 
three-quarters  of  a  mile  to  a  mile  in  width.  Further  up  the  valley  is 
from  a  quarter  of  a  mile  to  half  a  mile  in  width,  and  scarcely  more  than 
fifty  feet  below  the  plateau.  In  approaching  the  Athabasca,  the  country 
IB  evidently  not  only  increasing  slowly  in  altitude,  but  decreasing  in 
value.  The  soil  of  the  plateau  becomes  sandy  in  many  places  and 
swamps  are  more  extensive.  The  valley  of  the  Little  Smoky,  however, 
continues  very  beautiful,  prairies  with  fine  natural  grass  and  pea-vine, 
alternating  with  open  \^obdland.  The  Indians  say  that  the  Simonette,  Sources  of 
the  Little  Smoky  and  the  Baptiste  Rivers, — the  two  former  flowing  "^*''*' 
into  the  Main  Smoky  the  latter  into  the  Athabasca — rise  near  together 
in  the  Rocky  Mountains.  Where  the  valley  of  the  Little  Smoky  turns 
abruptly  to  the  westward  the  trail  leaves  it,  turning  to  1-a-pe-oo  or 
Buck  Moose  Lake,  a  few  miles  otf. 

In  the  portion  of  its  course  above  described,  the  Little  Smoky  is rpributaries. 
joined  by  four  considerable  tributaries.  On  the  right  bank,  the 
I-o-se-gun  and  I-a-pe-oo  Rivers,  the  former  with  a  flood  channel  half  as 
wide  as  that  of  the  Little  Smoky  and  coming  from  a  lake  to  the  south- 
eastwai'd  ;  the  latter,  probably  also  a  stream  of  some  size,  from  the  lake 
of  the  same  name  above  mentioned.  On  the  left  bank  the  Big  Beaver 
Lodge  and  the  Walk-an-a-gan  or  Tamarac  Rivers. 

I-a-pe-oo  Lake  is  about  three-quartei*8of  a  mile  wide  and  at  least  two  Co"."*"^^*^'- 
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miles  long,  neither  end  having  been  distinctly  seen.  It  is  surrounded  byAthabaska. 

barren  sandy  ridges  lightly  clad  with  spruce,  with  intervening  deep 

mossy  swamps.     From  this  point  to  the  bank  of  the  Athabasca — twenty 

miles — there  is  no  visible  trail,  and  the  country  is  exceedingly  difficult 

to  ti'avei'se,  having  been  for  the  most  part  burnt  over  only  a  few  years 

ago,  the  dead  trees  now  forming  either  almost  impassable  windfall  or 

standing  in  thick  masses  of  bleached  and  bare  trunks.    In  a  few  places 

the  second  growth  has  attained  some  size,  and   in    occasional   sj>ots 

patches  of  the  heavy  original  forest   covering,   composed   chiefly  of 

large   spruce    trees,    have    been  preserved.      The  surface  is   divei-si- 

fied  by  ridges  which  rise  in  some  places  nearly  200  feet  above  the 

intervening  hollows,  and  still  continues  gradually  rising  toward  the 
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Athabasca.  At  oight  miles  fi*om  the  Athabasca  the  watershed  between 
this  river  and  the  Peace  is  ci'ossed,  with  an  elevation  of  3300  feet. 
Four  miles  from  the  Athabasca  we  ci'ossed  the  Marsh  Bead  Eivcr,  a 
tributary  from  the  eastward.  The  sti*eam  is  about  forty  feet  wide  by 
two  to  three  feet  deep,  and  flows  in  a  deep  valley  over  three  miles  in 
width.  The  soil  is  generally  light,  the  silt  often  turning  to  actual 
sand,  but  considerable  areas  of  land  of  fair  quality  are  still  to  bo  found. 
On  the  higher  parts  of  the  ridges  or  swells  Laurentian  boulders  are 
not  unfrequently  met  with. 

General  Physical  and  Climatic  Features  op   the   Peace  Eiver 

Country. 

As  the  district  of  country  defined  on  page  46  b,  to  the  description 
of  which  the  succeeding  pages  up  to  this  point  have  been  devoted,  is 
bounded  to  the  south  by  the  Athabasca,  it  may  be  well  hero  briefly  to 
review  the  character  of  this  great  tract  of  the  Peace  River  basin,  and 
discuss  what  facts  we  possess  as  to  its  climate.  As  already  noted 
its  area  is  about  31,550  square  miles.  Its  average  elevation  may  be 
stated  as  a  little  over  2000  feet,  and  this  is  maintained  with  con- 
siderable uniformity,  for  though  the  general  surface  slopes  slightly 
from  the  north  and  south  toward  the  Peace  River,  the  region  as  a 
whole  may  be  considered  as  a  plateau,  through  which  the  groat  gorge- 
like valley  of  the  Peace  has  been  excavated.  This  valley  has  in 
general  a  depth  of  600  to  800  feet  below  that  part  of  the  plateau  bor- 
dering it,  with  a  width  of  two  or  three  miles  from  rim  to  rim.  Its 
tributary  streams,  at  first  nearly  on  the  plateau  level,  flow  in  valleys  of 
continually  increasing  depth  as  they  approach  that  of  the  Peace  River. 
Those  from  the  south-eastern  portion  of  the  region,  rise  either  in  the 
Rocky  Mountains  or  near  the  Athabasca,  the  tributaries  received  by 
the  latter  stream,  in  this  part  of  its  coui*se,  from  the  north  and  north- 
west being — with  the  exception  of  the  Baptiste — quite  inconsiderable. 

The  ridges  and  hills  by  which  this  region  is  occasionally  diversified, 
appear  in  all  cases  to  be  composed  either  of  the  generally  soft  rocks  of 
the  Cretaceous,  or  of  arenaceousclays  containing  erratics  and  repre- 
senting the  boulder  clays  of  the  glacial  period.  These  elevations  are 
generally  slight,  and  with  exceedingly  light  and  gradual  slopes,  the 
scarped  banks  of  the  streams  constituting  much  more  important  irreg- 
ularities. These  ridges,  however,  often  resemble  detached  portions  of 
a  higher  plateau,  and  spread  widely  enough  to  occupy  in  the  aggregate 
a  considerable  area,  of  which  the  soil  is  not  so  uniform  in  character  as 
elsewhere.  With  these  exceptions,  the  soi^  of  the  district  may  be 
described  as  a  fine  silt,  resembling  the  white  silts  of  the  Nechaceo  basin 
previously  referred  to,  and  not  dissimilar  from  the  loess-like  material 
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constituting  the  swBoil  of  the  Red  River  valley  in  Manitoba.  This 
silt,  at  a  short  distance  below  the  surface,  is  greyish  or  brownish  in 
color,  but  becomes  mixed  superficially  with  a  proportion  of  vegetable 
matter  to  a  varying  depth.  It  has  evideutily  been  deposited  by  a  com- 
paratively tranquil  body  of  water  not  loaded  with  ice,  probably  toward 
the  close  of  the  glacial  period,  and  has  either  never  been  laid  down  on 
the  ridges  and  undulations  above  referred  to,  or  has  been  since  re- 
moved from  them  by  processes  of  waste.  As  evidenced  by  the  natural 
vegetation  its  fertility  is  great. 

West  of  the  Smoky  River,  both  to  the  south  and  north  of  Peace 
River,  there  are  extensive  areas  of  prairie  country,  either  entirely 
open,  and  covered  with  a  more  or  less  luxuriant  growth  of  grass,  or 
dotted  with  patches  of  coppice  and  groves  of  trees. 

The  northern  banks  of  the  Peace  River  valley,  are  also  very  gener- Prairie  west  of 
ally  open  and  grassed,  and  parts  of  the  valley  of  the  Smoky  and  other 
rivers  have  a  similar  character.  The  total  area  of  prairie  land  west 
of  the  Smoky  River,  may  be  about  3000  square  miles.  The  remainder 
of  the  feurface  is  generally  occupied  by  second-growth  forest,  occa- 
sionally dense,  but  more  often  open  and  composed  of  aspen,  birch  and 
Cottonwood,  with  a  greater  or  less  proportion  of  coniferous  trees. 
Some  patches  of  the  original  forest  remain,  however,  particularly  in  the^o^'t' 
river  valleys,  and  are  composed  of  much  larger  trees,  chiefly  coniferous, 
among  which  the  spmce  is  most  abundant.  Handsome  groves  of 
old  and  large  cotton  woods  are  also  to  be  found  in  some  of  the  valleys. 
Wliere  the  soil  becomes  locally  sandy  and  poor,  and  more  particularly 
in  some  of  the  more  elevated  parts  of  the  high  ridges  above  described, 
a  thick  growth  of  scmb  pine  and  spruce,  in  which  the  individual 
trees  are  small,  is  found;  and  in  swampy  regions  the  tamarac  is  not 
wanting,  and  grows  generally  intermixed  with  the  spruce. 

East  of  the  Smoky  River,  and  southward  toward  the  Athabasca,  Countiy  east  o 
the  prairie  country  is  quite   insignificant  in  extent,  the  region  being  ™°  ^    *^*'' 
characterized   by  second-growth   woods  of  the  kind  just  described, 
which,  on  approaching  the  Athabasca,  are  replaced  by  extensive  and 
well  nigh  impassable  tracts  of  bruU  and  windfall,  in  which    second- 
growth  forest  is  only  beginning  to  struggle  up. 

Though  the  prairies  are  most  immediately  available,  from  an  agri- Tracts  of  poor 
cultural  point  of  view,  the  regions  now  covered  with  second-gix)wth  and 
forest,  where  the  soil  itself  is  not  inferior,  will  eventually  be  equally  valu- 
able. The  largest  tract  of  poor  land  is  that  bordering  the  valley  of  the 
Athabasca  on  the  north.  This  rises  to  an  elevation  considerably  greater 
than  most  of  the  region  to  the  north  and  west,  and  appears  during 
the  submergence  to  which  the  superficial  deposits  are  due,  to  have 
been  exposed  to  stronger  currents  which  have  prevented  the  deposi- 
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tion  of  the  fine  silt,  causing  it  to  be  replaced  bj7  a  coai'ser  silt  which 
passes  in  places  into  actual  sand,  and  alternates  with  ridges  of  boulder 
clay.  This  region  is  also  often  swampy,  and  for  a  width  of  twenty  to 
twenty-five  miles  on  the  trail  from  Sturgeon  Lake  to  Athabasca  is 
quite  unsuited  for  agriculture,  though  still  in  many  places  capable  of 
yielding  good  summer  grazing  when  the  forest  has  been  completely 
removed  by  fire.  To  the  northward,  more  particularly  to  the  east  of 
Smoky  River,  peaty  and  mossy  swamps  occupy  part  of  the  surface, 
and  these  may  be  regai-ded  as  permanently  unsuited  to  agriculture. 

There  is  also  a  sandy  tract,  though  of  small  width,  along  the  lower 
part  of  the  Wapiti  Eivcr  near  its  junction  with  the  Smoky.  Deducting, 
as  far  as  possible,  all  the  areas  known  to  be  inferior  or  useless,  with 
about  twenty  per  cent,  for  the  portions  of  the  region  under  consider- 
ation of  which  less  is  known,  the  total  area  of  land,  with  soil  suited  to 
agriculture,  may  be  estimated  as  at  least  23,500  square  miles.  Ii^the 
absence  of  complete  maps,  such  an  estimate  cannot  be  otherwise  than 
very  rough,  but  may  serve  to  give  some  idea  of  the  fact. 

Whatever  theory  be  adopted,  and  may  have  been  advanced,  to 
account  for  the  wide  prairies  of  the  western  portion  of  America  further 
to  the  south,  the  ongin  of  the  prairies  of  the  Peace  Eiver  is  sufficiently 
obvious.  There  can  be  no  doubt  that  they  have  been  produced  and  are 
maintained  by  fires.  The  country  is  natui'ally  a  wooded  one,  and 
whore  tires  have  not  run  for  a  few  years,  young  trees  begin  rapidly  to 
spring  up.  The  tires  are,  of  course,  ultimately  attributable  to  human 
agency,  and  it  is  probable  that  before  the  country  wiw  inhabited  by 
the  Indians  it  was  everywhere  densely  forest-clad.  That  the  date  of  the 
origin  of  the  chief  prairie  tracts  now  found  is  remote,  is  clearly 
evidenced  by  their  present  appearance,  and  more  particularly  by  the 
fact  that  they  are  everywhere  scored  and  rutted  with  old  buttalo  tracks, 
while  every  suitable  locality  is  pitted  with  saucer-shaped  *  buffalo 
wallows.'  In  its  primitive  state,  the  surface  was  probably  covered 
with  a  dense  and  heavy  growth  of  coniferous  trees,  principally  the 
spruce  (Picea  Engelmanni  and  P.  alba)  but  with  scrub  pine  (Flnus 
contorta)  in  some  localities,  and  intci*spersed  with  anpen  and  cotton- 
wood.  These  forests  having  been  destroyed  by  tire,  a  second  growth, 
chiefly  of  aspen,  but  with  much  birch  in  some  places,  and  almost  every- 
where a  certain  proportion  of  coniferous  trees — chiefly  spruce — has 
taken  its  place.  The  aspen  being  a  short-lived  tree,  while  the  spruce 
reaches  a  great  age  and  size,  the  natural  course  of  events,  if  undis- 
turbed, would  lead  to  the  re-establishment  of  the  old  spruce  forests. 

The  luxuriance  of  the  natural  vegetation  in  these  prairies  is  truly 
wonderful,  and  indicates,  not  alone  the  fertility  of  the  soil,  but  the 
occurrence  of  a  sufficient  rainfall. 
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With  regard  to  the  climate  of  the  Peace  River  country,  we  are  with-  Climate  and 
out  such  accurate  inibrmation  as  might  be  obtained  from  a  careful 
meteorological  record,  embracing  even  a  single  year,  and  its  character 
can  at  present  bo  ascertained  merely  fi*om  notes  and  observations  of  a 
general  character  and  the  appearance  of  the  natural  vegetation. 

It  may  be  stated  at  once  that  the  ascertained  facts  leave  no  doubt  on 
the  subject  of  the  sufficient  length  and  warmth  of  the  season,  to  ripen 
wheat,  oats  and  barley,  with  all  the  ordinary  root  crops  and  vegetables, 
the  only  point  which  may  admit  of  question  being  to  what  extent  the 
occurrence  of  late  and  eai'ly  fronts  may  interfere  with  growth.  This 
remark  is  intended  to  apply  to  the  whole  district  previously  defined, 
including  both  the  river  valleys  and  the  plateau. 

The  summer  season  of  1879  was  an  unusual  one,  characterized  by  Summer  of 

1879. 

excessively  heavy  rainfall,  with  cold  raw  weather  in  the  early  summer 
months.  These  conditions  did  not  extend  to  the  west  of  the  Bocky 
Mountains,  but  appear  to  have  been  felt  over  the  entire  area  of  the 
plains  to  the  Red  River  valley.  As  a  result  of  this,  the  crops  generally 
throughout  the  North-west  were  later  than  usual,  and  the  mean  tem- 
perature of  even  the  latter  part  of  the  summer  appears  to  be  rather 
abnormally  low.  Notwithstanding  this,  on  my  arrival  at  Dunvegan, 
on  the  16th  of  August,  small  patches  of  wheat  and  barley  in  the  garden  croi>8  at  Don- 
of  the  fort  presented  a  remarkably  fine  appearance  and  were  beginning  ^**^*"' 
to  turn  yellow.  On  my  return  to  the  fort  on  August  31st  these  were 
being  harvested,  their  complete  ripening  having  been  delayed  by  over- 
cast and  chilly  weather  which  prevailed  between  these  dates.  At  the 
first-mentioned  date  potatoes  were  quite  ripe,  with  the  balls  formed  on 
the  stalks,  and  the  gaixien  contained  also  fine  cabbages,  cauliflowers, 
beets,  carrots,  onions,  lettuce  and  turnips.  Dwarf  beans,  cucumbers 
and  squashes  were  also  flourishing,  and  though  these  plants  are  particu- 
larly tender,  showed  no  sign  of  frost.  The  two  lastrnamed  having  been 
sown  in  the  open  ground  did  not  appear  likely  to  perfect  their  fruit. 
A  few  stalks  of  Indian  corn  were  also  growing,  though  it  is  improbable 
that  this  cereal  would  ripen  in  this  district. 

When  this  gaitien  was  again  visited,  on  the  last  day  of  August,  the  Frosts, 
beans,  cucumbers  and  squashes' had  been  cut  down  by  frost,  but  not 
completely  killed.     The  potato  tops  were  also  slightly  nipped. 

Rev.  Mr.  Tessier,  who  has  been  at  Dunvegan  as  a  missionary  for 
eome  years,  has  always  been  able  to  ripen  small,  black  butter-beans, 
but  in  some  seasons  not  without  difficulty  owing  to  frosts.  He  had 
also  tried  a  few  grains  of  oats  which  he  procured  accidentally,  and 
obtained  a  return  of  astonishing  abundance.  About  the  date  just 
referred  to  the  potato  plants  at  Smoky  River  post  (The  Forks)  were 
badly  cut  down  by  frost,  the  tubers  being,  however,  quite  ripe,  fine 
and  large. 
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iu^Ukr'®'  On  the  15th  September,  Mr.  R  McConnelli  found  the  potatoes  in 
the  gai*den  of  the  fort  at  the  west  end  of  Lesser  Slave  Lake,  and 
on  the  level  of  the  plateau,  little  affected  by  the  frost,  with  tubers 
large  and  ripe.  Mr.  H.  J.  Cambie  also  ascertained  that  wheat  thrives 
at  this  place.  We  found  some  rude  attempt  at  cultivation  also  at  the 
'  Cree  Settlement, '  previously  referred  to,  which  is  at  the  average 
level  of  the  plateau,  with  an  elevation  of  about  2000  feet.  Here,  on 
September  14th,  the  potato  plants  were  slightly  affected  by  frost, 
but  not  more  so  than  observed  at  Dunvegan  two  weeks  before.  The 
tubers  were  quite  ripe,  but  the  Indians  did  not  intend  to  dig  them  for 
about  ten  days.  Turnips  were  very  fine,  and  carrots,  beets  and  onions 
were  good,  though  evidently  cultivated  with  very  little  care.     Two  or 

densf"**'^^  three  very  small  patches  of  barley  had  been  almost  completely 
destroyed  by  mice,  but  a  few  stalks  remaining  were  quite  ripe  and 
with  fine  heads.  The  Indians  here  were  very  anxious  to  have  a  supply 
of  garden  seeds,  which  I  have  since  been  able  to  forwaixl  to  them  by 
the  kindness  of  Messrs.  Stobart,  Eden  &  Co.,  of  Winnipeg. 

su  John^iS*'^'     At  Fort  St.  John,  ninety-five  miles  west  of  Dunvegan,  and  so  much 

HodBon'B  Hope,  nearer  the  mountains,  on  July  26th,  1875,  Professor  Macoun  states 
that  potatoes,  oats,  barley,  and  many  varieties  of  vegetables  were  in 
a  very  flourishing  state  in  'Nigger  Dan's '  gai-den.  The  oats  stood 
nearly  five  feet  high,  and  the  barley  had  made  nearly  an  equal  growth.* 
The  barley  and  oats  were  both  ripe  about  the  12th  of  August.  Prof. 
Macoun  was  informed  by  Charlette  at  Hudson's  Hope,  thirty  miles 
further  west,  that  in  1874  there  was  no  frost  from  the  1st  of  May  until 
the  15th  of  September.  In  1875  sowing  commenced  the  last  week  in 
April.  There  appears  to  have  been  a  frost  on  June  28th,  but  the  first 
autumn  frost  occurred  on  the  8th  of  September,  and  Mr.  Selw^m  found 
the  potato  tops  still  green  in  the  middle  of  the  month.  Mr.  H.  J. 
Cambie  saw  wheat  flourishing  here  in  July  last,  but  on  his  return  in 
September  it  had  been  cut  down  by  frost. 

Length  of  win-      Such  are  the  notes  that  can  be  obtained  on  the  ijrowth  of  cereals 

ter. 

and  vegetables  in  the  district  in  question.  From  information  obtained 
at  Dunvegan,  it  seems  that  the  snow  disappears  about  the  middle  of 
April,  westerly  winds  sweeping  it  away  fast.  The  river  opens  at  about 
the  same  time.  Cultivation  begins  at  about  the  end  of  April  or  first 
of  May.  The  river  generally  begins  to  freeze  in  November.  The 
depth  of  snow,  I  was  told,  averages  about  two  feet,  an  estimate  which 
agrees  with  Mr.  Horetzky's  statemcnt.f  Mr.  Horetzky  was  also  told 
that  the  plains  were  often  nearly  bare  up  to  the  month  of  December, 
though  the  winter  usually  sets  in  with  the  month  of  November.     Sir 

•  Report  of  Progress,  Oeol.  Survey  of  Canada,  1875-6,  p.  154. 
t  Canada  on  the  Pacific,  p.  205. 
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Alexander  Mackenzie  remarked  the  same  absence  of  snow  in  the  early 
winter  months  of  1792.  It  was  entirely  gone  on  April  5th,  1793,  and 
gnatfi  and  mosquitoes  were  ti*oublesome  on  April  20.^  Horses  almost  wintering 
invariably  winter  out  well  without  requiring  to  be  fed.  Hay  should  * 
be  provided  for  cattle,  to  ensure  perfect  safety,  for  a  period  of  three  or 
four  months,  though  in  some  seasons  it  is  necessary  to  feed  the  animals 
for  a  few  weeks  only.  The  Indians  of  the  '  Cree  Settlement  *  on  Stur- 
geon Lake,  jp*eviously  referred  to,  winter  their  horses  without  any 
difficulty  round  the  bordei-s  of  a  neighbouring  lake,  the  shores  of  which 
are  partly  open.  Fi'om  Hudson's  Hope,  the  horaes  are  sent  southward 
to  Moberly's  Lake  to  winter,  and  accoi*ding  to  Mr.  Selwyn,  do  well 
there.  Lesser  Slave«  Lake,  with  its  wonderful  natural  meadows,  has 
long  been  known  as  an  excellent  place  for  wintering  stock,  and  is 
referred  to  as  such  by  Sir  J.  Richardson. 

Some  general  idea  of  the  length  and  character  of  the  seasons  at  Fort  Opening  and 
St  John  may  be  gained  by  an  examination  of  the  extracts  from  the  river, 
journals  from  1866  to  1875,  published  by  Mr.  Selwyn.f     The  dates  of 
opening  and  closing  of  Peace  River,  being  an  important  clue  to  the 
mean  temperature  of  the  region,  may  be  quoted  as  summarized  by 
Prof.  Macoun  in  the  same  report  (p.  156) : 

Ice  breaking  Ice  drifting,  first  time 

1866Apri]  19 Nov.  7. 

1867  «  21 «  8. 

1868  «  20 «  7. 

1869  '<  23 "  8. 

1870  "  26 no  record. 

1871  ««  18 ...  "10. 

1872  "  19 "  8. 

1873  «  23 '. "  4. 

1874  «  19 Oct.  31. 

1875  «  16 

The  average  date  of  the  breaking  up  of  the  ice  may  thus  be  stated  to  Average, 
be  April  21st;  that  on  which  ice  is  running  in  the  river  for  the  first 
time,  November  7th.  In  1792-3,  when  wintering  at  the  mouth  of 
Smoky  River,  Sir  Alexander  Mackenzie  observed  the  ice  to  be  running 
for  the  firat  time  on  November  6th,  while  the  river  was  clear  of  ice  on 
the  25th  April.  I  have  been  unable  to  find  any  precise  recoi-ds  of  the 
dates  of  closing  and  opening  of  the  Saskatchewan,  but  Dr.  Hector 
states  these  are  usually  the  second  week  of  November  and  the  second 
week  of  April,  respectively.  The  Saskatchewan  is  a  more  rapid  stream 
than  the  Peace. 


•  VoyaffM,  p.  131-182. 
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Valley  and 
plateiu  com- 
pared- 


Observed  tem- 
peratures. 


With  regard  to  the  probable  difference  between  the  actual  valley  of 
the  Peace,  and  the  plateau  forming  the  general  surface  of  the  countiy, 
Prof.  Macoun  observes,*  speaking  of  the  vicinity  of  Fort  St.  John,  that 
notwithstanding  the  diffei*ence  in  altitude,  the  berries  on  the  plateau 
ripened  about  a  week  only  later  than  those  near  the  river,  while  he 
was  informed  that  there  was  about  the  same  difference  in  the  time  of 
disappearance  of  the  snow  in  spring.  While  at  Dun  vegan,  I  ascer- 
tained that  a  similar  difference  was  observed  there,  but  i^  was  added 
Ihat  this  obtained  chiefly  with  the  wooded  parts  of  the  plateau,  the 
snow  disappearing  on  the  prairies  much  about  the  same  time  as  in  the 
valley.  In  my  diary,  under  date  September  5th,  I  find  the  following 
entry  : —  "  Aspens  and  berry  bushes  about  the  Peage  River  valley  now 
looking  quite  autumnal.  On  the  plateau,  800  or  900  feet  higher,  not 
nearly  so  much  so.  Slight  tinge  of  yellow  only  on  some  aspen  groves." 
This  difference,  though  not  altogether  constant  and  depending  much  on 
diversity  of  soil,  appeai*s  to  be  actual.  In  October,  1872,  Mr.  Horetzky 
writes :  J  "  We  observed  that,  curiously  enough,  the  vegetation  upon 
these  uplands  did  not  appear  to  have  suffered  so  much  from  the  effects 
of  frost,  this  being  probably  due  to  the  fact  of  the  air  in  these  upper 
regions  being  constantly  in  motion,  while  in  the  deep  and  capacious 
valley  of  the  river  the  winds  have  often  no  effect." 

The  difference  between  the  valley  and  the  plateau  being  thus  very 
small,  I  have  not  treated  separately  the  observations  for  temperature 
taken  by  myself  in  the  different  situations.  Most  of  the  observations, 
however,  refer  to  the  plateau ;  and  including  the  whole  time  spent  in 
the  country,  from  the  Middle  Forks  of  Pine  River  to  the  bank  of  the 
Athabasca,  cover  a  period  of  nearly  two  months.  The  mean  minimum 
temperature  for  the  month  of  August,  deduced  from  observations  ex- 
tending from  the  Gth  to  the  31st  of  the  month,  is  39-9°.  The  mean  of 
observations  at  G  a.m.  during  the  same  period  is  42*3°.  That  of  the 
observations  at  G  p.m.,  59-5°.  In  September  the  mean  minimum  tem- 
perature was  28*1°.  The  mean  of  morning  observations  34*3°,  of 
evening  observations  51*5°.  I  have  endeavoured  to  deduce  from  these 
observations  mean  temperatures  for  the  months  in  question,  by  correct- 
ing them  by  the  tables  of  hourly  variations  in  temperature  given  by 
C  A.  Schott  in  the  Smithsonian  Contributions  to  Knowledge  (No. 
2^77),  but  find  it  impossible  to  do  so,  as  the  daily  range  is  here  so  much 
greater  than  that  of  any  of  the  places  represented  by  the  tables,  which 
refer  chiefly  to  the  eastern  portion  of  the  continent.  It  would  appear, 
that  while  in  most  places  the  mean  temperature  of  the  day  i*  reached 


•  Op,  nV.,  p.  155. 
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about  8  p.m.,  it  is  found  in  the  Peace  River  country  not  far  from  6  p.m., 
by  reason  of  the  increased  rapidity  of  loss  of  heat  by  radiation  due  to 
greater  elevation  and  dryer  atmosphere.  The  maximum  temperature 
was  seldom  observed,  but  the  daily  range  is  very  groat,  and  the  maxi- 
mum probably  several  times  reached  80°  in  August,  and  often  sur- 
passed 70°  in  September. 

From  the  6th  to  the  31st  of  August  I  registered  two  nights  of  frost,  F«jMti  retia- 
on  the  13th  and  20th  of  the  month,  when  the  thermometer  showed  32° 
and  26°,  respectively.  Both  of  these  were  obsei-ved  on  the  plateau, 
but  one  at  least  of  them  (that  of  the  20th)  must  have  occurred  also  in 
the  valley,  from  the  effects  produced  at  Dunvegan  on  tender  vegeta- 
tion. These  frosts  occurred  in  veiy  fine  weather,  following  a  day  of 
strong  westerly  wind,  the  result  of  which  is  to  remove  fmm  the  surface 
of  the  earth  the  whole  of  the  lower  heated  layer  of  the  atmosphere. 
This,  succeeded  by  a  calm  and  cloudless  night  with  transparent  sky, 
causes  the  thermometer  to  sink  below  the  freezing-point  before  morn- 
ing. When  not  preceded  by  strong  wind,  mere  transpai*ency  of  the 
atmosphere  seems  seldom  or  never  to  lead  to  frost  in  August,  in  this 
district,  as  many  beautifully  starlight  nights  without  an  approach  of 
the  mercury  to  the  freezing-point  were  experienced. 

Though  in  some  cases  such  frosts  as  these  may  be  general,  and  ex- 
tend over  a  wide  district  of  country,  it  is  more  usually  found  that  they 
are  quite  local  in  character.  A  few  floating  clouds,  or  light  wreaths 
of  mist,  may  arrest  radiation  so  far  as  to  prevent  frost  over  the  greater 
part  of  the  country,  while  some  spot  accidentally  exposed  during  the 
whole  night  under  a  clear  sky,  experiences  a  temperature  below  32°. 
The  contour,  and  character  of  veget&tion  of  the  country,  also  have 
much  to  do  with  the  occurrence  of  frosts,  and  it  is  very  frequently  the 
case  that  river  valleys  are  more  subject  to  frosts  than  the  upland  dis- 
tricts. During  the  month  of  September,  in  a  region  for  the  most  part 
wooded,  and  often  above  the  average  altitude,  between  Dunvegan  and 
the  Athabasca,  nineteen  frosts  were  registered,  the  actually  lowest 
temperature  being  20°  on  September  18th. 

Through  the  kindness  of  Colonel  Jarvis,  of  the  North-west  Mounted  compftrwon 
Police,  I  have  been  able  to  secure  a  copy  of  records  kept  by  Dr.  Herch-  kitch^^^ 
mer,  of  Fort  Saskatchewan,  on  the  Saskatchewan  River,  about  twentj' 
miles  north-east  of  Edmonton.  For  comparison  with  the  observed 
temperatures  in  the  portion  of  the  Peace  Eiver  country  now  discussed, 
they  are  invaluable;  for  in  the  whole  district  surix>unding  Fort  Saskat- 
chewan and  Edmonton  we  now  know,  from  actual  and  repeated 
experiment,  that  wheat  and  all  other  oitiinary  cereals  and  vegetables 
thrive,  and  yield  most  abundant  crops.  The  climate,  in  its  great 
diurnal  and  annual  range,  corresponds  exactly  with  that  of  the  Peace 
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River  country.  Port  Saskatchewan  is  situated  on  the  brow  of  the 
Saskatchewan  valley,  about  seventy  feet  above  the  river,  and  therefore 
probably  less  liable  to  frosts  than  either  the  bottom  of  the  river  valley 
or  extensive  flat  tracts  of  plain,  where  there  is  little  circulation  of  air. 
This,  with  the  position  of  the  thermometers  in  regard  to  the  buildings, 
leads  to  the  belief  that  if  at  all  in  error,  as  representing  the  climate  of 
the  region  generally,  the  indicated  temperatures  are  slightly  too  great. 
The  thermometer  appears  to  have  been  read  in  all  cases  to  the  nearest 
degree  only. 

A  compai*ison  may  be  made  between  the  temperatures  observed  in 
the  Peace  River  country  during  August  and  September,  with  those  at 
Fort  Saskatchewan,  as  follows: — 

Peace  River  country,  mean  of  miniina  during  August 39-9*" 

"                    "                    «                    September 28  T 

"                 frosts  experienced  during  August 3 

«               '     "                    «                    September 19 

Fort  Saskatchewan,  mean  of  minima  during  August 39  *  3** 

«                    «                    «                    September 311'* 

<^                 frosts  experienced  during  August 0 

*<                    "                    «                    September 15 

<<                mean  of  maxima  during  August 77*8** 

"                    «                    «                    September 68 -l' 

"                 deduced  mean   temp,  of  August 58-6" 

«                    «                    "                    September 49-6" 

The  mean  of  maxima  and  actual  mean  temperature  for  the  months 
cannot  be  stated  for  the  Peace  River  country.  The  actual  mean  for 
Fort  Saskatchewan  is  obtained  by  adding  the  minima  and  maxima  for 
each  month  together,  and  is  probably  very  nearly  correct. 

While  regretting  that  the  data  at  disposal  for  the  determination  of 
the  agricultural  value  of  the  Peace  River  country  are  not  fuller, 
we  may,  I  believe,  arrive  with  considerable  certainty  at  the  general 
fact  that  it  is  great.  From  such  comparison  as  can  be  made,  it  would 
be  premature  to  allow  that  the  climate  of  the  Peace  River  is  inferior 
to  that  o  the  region  about  Edmonton  on  the  Saskatchewan.  It  is  true 
that  in  both  the  Saskatchewan  and  Peace  River  districts  the  sejison  is 
none  too  long  for  the  cultivation  of  wheat,  but  if  the  crop  can  be 
counted  on  as  a  sure  one — and  experience  seems  to  indicate  that  it  may — 
the  occurrence  of  early  and  late  frosts  may  be  regarded  with  compara- 
tive indifference.  The  season  is  at  least  equally  short  throughout  the 
whole  feilile  belt  from  the  Peace  River  to  Manitoba,  though  early  and 
late  frosts  are  not  so  common  in  the  low  valley  of  the  Red  River.  The 
almost  simultaneous  advance  of  spring  along  the  whole  line  of  this 
fertile  belt,  is  indicated  by  the  dates  of  the  flowering  of  the  various 
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plants,  a  point  referred  to  by  me  in  some  detail  elsewhere.*  It  is  fur- 
ther unquestionable  that  the  winter  is  less  severe,  and  not  subject  to 
the  same  exti-emes  in  the  Peace  Eiver  and  Upper  Saskatchewan  regions 
as  in  Manitoba. 

We  have  already  found  reason  to  believe  that  the  early  and  late  Smiting copdi- 
frosts,  and  not  the  absence  of  a  sufficient  aggregate  amount  of  heat,  cuUure.**" 
constitute  the  limiting  condition  of  wheat  culture  in  the  North-west; 
but  that  neither  the  Saskatchewan  nor  the  Peace  Eiver  countries  lie 
upon  the  actual  verge  of  the  profitable  cultivation  of  wheat,  appears  to 
be  proved  by  the  fact  that  oats  succeed  on  the  Saskatchewan,  and  also 
— in  so  far  as  one  or  two  seasons  can  be  accepted  as  evidence — on  the 
Peace  Eiver ;  while  it  is  well  known  that  this  cereal  is  less  tolerant 
of  summer  frost  than  wheat.  This  is  further  proved  by  the  fact  that 
at  Fort  Vermilion  and  Athabasca  Lake,  180  and  300  miles,  respectively,  Lower  Peace, 
north-east  of  Dunvegau,  Prof.  Macoun  found  wheat  and  barley  ripen- 
ing well ;  but  in  this  instance  the  fact  is  complicated  by  the  circum- 
stance of  the  decreasing  altitude  of  the  country,  which  introduces  a 
new  condition.  As  no  knowledge  has  been  gained  of  this  country  on 
the  Lower  Peace  in  addition  to  that  collected  by  Prof.  Macoun  in 
1875,t  it  is  not  included  in  the  above  discussion,  though  from  it  addi- 
tional great  areas  might  doubtless  be  added  to  the  fertile  tract. 

Eeferring  to  the  journals  kept  at  Port  St.  John,  Mr.  Selwyn,  in  the 
report  already  several  times  referred  to,  comes  to  the  conclusion  that  the 
climate  of  the  Peace  Eiver  compares  favourably  with  that  of  the  Sas- 
katchewan or  Montreal. 

To  give  some  idea  of  the  value  of  a  tract  of  generally  fertile  country  Possible  wheat 
such  as  that  now  described,  let  us  assume,  as  above,  that  the  area  of '*"**"*'*• 
actually  cultivable  land  is  23,500  square  miles,   or  15,140,000  acres. 
Let  us  suppose,  for  simplicity  of  calculation,  that  the  whole  area  were 
sown  in  wheat,  the  yield,  at  the  rate  of  twenty  bushels  to  the  acre, 
would  be  300,800,000  bushels. 

The  portion  of  the  Peace  Eiver  country  embraced  in  the  explorations  Northern 
of  1879,  and  treated  of  in  this  report,  however,  by  no  means  includes  the  cufture.**" 
whole  fertile  tract,  as  the  statements  made  regarding  the  lower  part  of 
the  Peace  by  Prof  MacounJ  and  others  show.  Sir  J.  Eichardson  places 
the  northern  limit  of  the  profitable  cultivation  of  wheat  in  the  Macken- 
zie valley,  at  Fort  Liard,  on  the  Liard  River  (lat.  60°5'  N.),  while  from 
ti-ustworthy  information  obtained  by  Prof.  Macoun,  it  appears  that  even 
at   Fort  Simpson,  on  the  Mackenzie    in  lat.  61°  51',  wheat  succeeds 


*  Geology  and  Reiouroei  of  the  49th  ParaUel,  1S75,  p.  279. 
t  Report  of  Progreu  Geol.  Survey  of  Canada,  1875-76. 
I  Report  of  Progress  Geol.  Survey  of  Canada,  1875-76. 


76  B  GfiOLOGtOAL   SURVSr  OF  CANADA. 

four  times  out  of  five,  and  barley  always  ripens  fi'om  the  12th  to  the 
20th  of  August. 
Observations  at  I"  the  report  of  the  Meteorological  Department  for  1876,  a  series  of 
Fort  Simpson,  observations  taken  by  Mr.  J.  S.  Onions  at  Fort  Simpson  is  printed. 
This,  though  extending  merely  from  May  to  November,  1875,  seems 
to  show  that  the  climate  compai*es  very  favourably  with  that  of  the 
Upper  Peace  Biver.  No  frosts  occurred  from  the  18th  of  May  to  the 
10th  of  September.  The  mean  temperatures  of  the  months  of  growth 
are  as  follows,  the  figures  in  the  first  column  being  from  the  souixje 
just  alluded  to,  those  in  the  second  from  the  appendix  to  Sir  J.  Richard- 
son's "  Journal  of  a  Boat  Voyage  "  : — 

I.  II. 


o  o 


May 44-6  4816 

June 58-8  03'64 

July 63-5  60-97 

August 63-2  53-84 

September 44-8  49*10 

The  figures  differ  considerably,  but  those  under  column  I.  are  probably 
the  more  accurate,  as  the  second  series  depends  on  obsei*vations  taken 
at  8  a.m.  and  8  p.m.,  to  which  a  coiTection  of  the  kind  previously 
mentioned  as  inappliable  to  this  westem  region,  has  been  applied. 

Influence  of  It  has  often  been  stated,  in  a  general  way,  thnt  the  cause  of  the  excep- 

tionally  favourable  climate  of  the  Saskatchewan  and  Peace  River  coun- 
tries, as  compared  with  that  of  the  eastern  portion  of  the  American 
continent,  is  to  be  found  in  the  prevalence  of  warm  westerly  winds 

Extract  from    from  the  Pacific.     Sir  Alexander  Mackenzie  speaks  of  these  westerlj- 

Mackenzie.  ^jjjds  in  winter,  writing:  "  I  had  alremiy  observed  at  Athabasca,  that 
this  wind  never  failed  to  bring  us  clear  mild  weather,  whereas,  when 
it  blew  from  the  opposite  quarter,  it  produced  snow.  Here  it  is  much 
more  perceptible,  for  if  it  blows  hard  south-west  for  four  hours  a  thaw 
is  the  consequence,  and  if  the  wind  is  at  north-east  it  brings  sleet  and 
snow.  To  this  cause  it  may  be  attributed  that  there  is  so  little  snow 
in  this  part  of  the  world.  These  warm  winds  come  oft'  the  Pacific 
Ocean,  which  cannot,  in  a  direct  line,  be  very  far  from  us,  the  distance 
being  so  short  that,  though  they  pass  over  mountains  covered  with 
snow,  there  is  not  time  for  them  to  cool.* 

Chinook  winds.  Further  south,  these  south-westerly  currents*  are  known  as  *  Chinook 
winds,*  and  similar  consequences  are  observed  to  follow  their  occur- 
rence. Sir  Alexander  Mackenzie,  however,  in  the  summer  of  1793, 
found  the  distance  to  the  Pacific  coast  from  his  wintering  place  at  the 
mouth  of  Smoky  River,  greater  than  he  appears  to  have  imagined  at 

•  Voyages,  p.  138. 
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the  time  he  penned  the  above-quoted  remarks,  and  it  is  difficult 
indeed,  to  understaiid  how  currents  of  air,  blowing  for  at  least  350 
miles  across  a  country  which  is  for  the  most  part  mountainous,  should 
retain  enough  warmth  to  temper  oifectually  the  climate  of  the  plains 
to  the  cast.  This  difficulty  would  appear  to  be  particularly  great  in 
summer,  when  the  mountains  are  largely  snow-clad,  and  the  mean 
temperature  of  the  Peace  and  Saskatchewan  valleys,  is  probably 
considerably  in  excess  of  that  of  the  region  intervening  between  them 
and  the  sea. 

The  complete  explanation  is   to  be  found  in  the  great  quantity   of  Explanation  of 
heat  rendered  latent  when  moisture  is  evaporated  or  air  expanded  in  non. 
volume,   but  which   becomes  sensible  again  on  condensation  of  the 
moisture  or  comj>ression  of  the  air. 

The  pressure  in  the  upper  regions  of  the  atmosphere  being  so  much  Air  cooled  by 
less  than  in  the  lower,  a  body  of  air  rising  from  the  sea-level  to  the  ®*p*°*^®°' 
summit  of  a  mountain  range,  must  expand,  and  this,  implying  mole- 
cular work,  results  in  an  absorption  of  heat  and  consequent  cooling. 
The  amount  of  this  cooling  has  been  estimated  at  about  1°  Centigrade 
for  100  metres  of  ascent  when  the  air  is  dry,  but  becomes  reduced  to 
^  degree  when  the  temperature  has  fallen  to  the  dew-point  of  the 
atmosphere,  and  precipitation  of  moisture  as  cloud,  rain  or  snow  begins; 
the  heat  resulting  from  this  condensation  retarding  to  a  certain  degree 
the  cooling  due  to  the  expansion  of  the  air.     When  the  air  descends  Heated  by  oon- 
again  on  the  further  side  of  the  mountain  range,  its  condensation  leads     °**^*®°' 
to  an  increase  of  sensible  heat  equal  to  1°  C.  for  each  100  metres.*     It 
is  owing  to  this  circumsUmco  that  places  in  the  south  of  Greenland,  on 
the  west  coiist,  during  the  prevalence  of  south-easterly  winds,  which  Examples, 
flow  over  the  high  interior  of  the  country,  have  been  found,  in  winter, 
to  experience  for  a  time  a  temperature  higher  than  that  of  North 
Italy  or  the  south  of  France,  though  the  North  Atlantic  Ocean  from 
which   the   winds    come,    can,   at    this  season,    be   little    above    the 
freezing-point.     The  wind  well  known   in  the  Alps  as  the  foehn,  is 
another  example  of  the  same  phenomenon. 

The  data  are  wantlne:  for  an  accurate  investigation  of  the  circum-Uypothetical 

°  °  oiMoofthe 

stances  of  our  west  coast  in  this  regard,  but  a  general  idea  of  the  fact  West  Coast, 
may  be  gained.  We  may  assume  that  the  air  at  the  sea  level  is  prac- 
tically saturated  with  moisture,  or  already  at  its  dew-point,  that  in 
crossing  the  mountainous  region  the  average  height  to  which  the  air  is 
carried  is  about  2000  metres  (6560 feet),  and  that  it  descends  to  a  level 
of  about  700  metres  (2296  feet)  in  the  Peace  River  country.  The  loss 
of  sensible  heat  on  elevation  would,  in  this  case,  amount  to  10°  C. 


*  The  fibres  are  Dr.  Hano'9,  quoted  by  Uoffuxeyef  i^  tbo  Paoish  Geographical  Society's 
Journal,  and  roproduised  w  j^ature,  August,  1877. 
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(18°  F.),  the  gain  on  descent  to  the  level  of  700  metres  to  13°  C. 
(23-4°  F.).  The  amount  of  heat  lost  by  the  air  during  its  passage 
acix)3S  the  mountainous  i*egion.  by  radiation  and  contact  with  the 
snowy  peaks,  cannot  be  determined.  It  is  of  course  much  greater  in 
winter  than  in  summer,  and  depends  also  on  the  speed  with  which  the 
current  of  air  travels.  Taking  the  mean  summer  temperature  of  the 
coast  at  about  12°  C.  (54°  F.)  and  allowing  several  degrees  for  loss  by 
radiation,  it  becomes  easy  to  underatand  how  the  western  prairies  may 
be  flooded  with  air  nearly  lis  warm  as  that  of  the  coast,  though  it  has 
travelled  to  them  over  a  region  comparatively  cold. 
Affected  by  Owing  to  the  groat  width  of  the  mountain  barrier,  the  main  result 

stances.  is  Complicated  by  local  details,  regions  of  considerable  pi*ecipitation 

occurring  at  each  important  mountain  range,  with  subsidiary  drier 
regions  in  the  lee.     The  last  of  these  regions  of  precipitation  is  that  of 
the  Rocky  Mountain  Range  properly  so-called.     In  descending  from 
this,  a  further  addition  of  heat  is  made  to  the  air,  which  then  flows 
down  as  a  dry  and  warm  current  to  the  east. 
Effect  of  long       In   addition  to  the  favourable  climatic  conditions  indicated  by  the 
on™SStation.  thermometer,  the  length  of  the  day  in  summer  in  the  higher  northern 
latitudes  favours  the  rapid  and  vigorous  growth   of  vegetation,  and 
takes  the  place  to  a  certain  extent  of  heat  in  this  respect.     This  has 
been  supposed  to  be  the  case  from  the  luxuriant  vegetation  of  some 
northern  regions,  but  Alfonso  do  Candolle  appears  to  have  put  the  mat- 
tor  bej'ond  doubt  by  subjecting  it  to  dii-ect  experiment.    In  latitude  56° 
which  may  be  taken  as  representing  the  position  of  much  of  the  Peace 
River  country,  sunrise  on  the  21st  of  June,  occurs  at  3h.  12m.,  sunset 
at  8h.  50m.;  while  six  degrees  further  south,  in  latitude  50°,  which 
LenRthofsun-  may  be  assumed  to  represent  Manitoba,  sunrise  occurs  on    the   same 
R?ver?"    ^    ^  day  at  3h.  49m.,  sunset  at  8h.  18m.     The  duration  of  sunlight  is,  in  the 
first  case,   I7h.  38m.;  in   the   second,   16h.  24m.,  or   one  hour  and  a 
quarter  in  excess  in  the    northern  locality.     This   excess   of  course 
decreases    to    zero    at    the   spring    and   autumn  equinoxes,  and  the 
difference  is  reversed  in  the  winter. 
Effect  of  pro-        In  further  illustration  of  this  point,  the  following  extracts  from  a 
lighten  North    Tiotc  in  the  American  Journal  of  Science,  vol.  xx.,  p.  74,  may  he  cited  : — 
urope.  "It  is  well  understood  that  for  a  plant  to  complete  its  development 

and  mature  its  seeds,  a  certain  sum  of  heat  is  required,  varying  accoixl- 
ing  to  the  species.  It  appeal's, — as  indeed  might  antecedently  be 
expected, — that  we  should  rather  say  a  certain  amount  of  solar  nidia- 
tion;  for  light,  to  a  certiiin  extent,  may  replace  temperature.  This  is 
shown  in  the  effects  of  almost  uninterrupted  summer  sunshine  upon 
vegetation  in  high  latitudes.  Accoixling  to  Schiibeler  of  Christiana 
and  others,   barley  ripens  in  eighty-nine  days  from  the   sowing   in 
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FiDlaDCl,  while  it  requires  one  hundred  days  in  the  south  of  Sweden, 
though  the  latter  enjoys  a  considerably  higher  temperature.  A  grain  of 
wheat  grown  at  nearly  the  sea  level  in  Norway,  or  in  lower  latitudes, 
when  propagated  at  high  elevations  or  in  a  high  latitude,  will  mature 
earlier,  even  although  at  a  lower  temperature;  and  it  is  said  that, 
within  limits  compatible  with  its  cultivation  the  grain  increases  in 
size  and  weight." 

"  Schiibelcr  also  makes  out  that  grain,  after  several  generations  of 
cultivation  in  the  highest  latitudes  or  the  highest  elevations  compatible 
with  its  cultivation,  will  when  transferred  back  to  its  original  locality 
ripen  earlier  than  grain  which  has  not  been  moved.  But  it  loses  this 
precocity  in  a  few  generations,  and  the  seeds  gradually  diminish  to 
the  former  size  and  weight.  Plants  raised  from  seeds  ripened  in  a 
high  northern  locality  are  haMier  than  those  grown  in  the  south,  and 
are  better  able  to  resist  excessive  winter  cold." 

A  further  circumstance  giving  to  the  Peace  River  country  and  that  immanity  of 
on  the  upper  part  of  the  Saskatchewan,  other  things  being  equal,  a fiSJJthetocust, 
value  as  farming  land  acre  for  acre  considerably  greater  than  that  of 
most  parts  of  the  North-west,  is  the  immunity  of  this  region  from  the 
visits  of  the  devastating  locust  or  grasshopper  (jOahptenus  spretus),  I 
have  elsewhere  discussed  the  question  of  locust  invasions,  in  several 
papers,*  and  it  has  since  been  taken  up  by  the  United  States  Entomo- 
logical Commission. f  It  must  suffice  to  state  here,  that  while  long 
series  of  years  may  pass  without  the  occurrence  of  serious  invasions, 
these  must  continue  always,  or  at  least  for  a  very  long  time,  to  consti- 
tute a  drawback  to  the  whole  territory  lying  south  of  a  line  drawn 
about  sixty  miles  south  of  Edmonton,  and  thence  nearly  following  the 
boixler  of  the  wooded  country  southward  and  eastward  to  Manitoba. 

The  Athabasca  Riveb  prom  Drift-pile  Camp  to 

Lesser  Slave  River. 

The  Athabasca  River  derives  its  name  from  the  great   lake  into  Name  of  the 
which  it  flows,  which  is  called  Apd-pas-kow  by  the  Crees.     The  upper  "^"' 
part  of  the  river  is  known  as  Mus-ta-hi-si-pi  or  Great  River. 

On  reaching  its  north  bank  on  oui'  traverse  from  Sturgeon  Lake,  Kfforta  to  com- 
Mr.  MacLeod  and  I  had  arranged  to  separate,  Mr.  MacLeod  continuing  ™^*®gf®J^jJ5 
on  overland  toward  Dirt  Lake,  while  I  intended  to^make  a  canoe  and™®°^°' 
descend  the  river.   As  no  traces  had  yet  been  found  of  the  party  which 
was  supposed  to  be  on  the  way  from  Edmonton  to  meet  us*  we  now  set 
tire  to  a  great  pile  of  drift-logs  on  one  of  the  bai-s,  and  sent  one  Indian 


•  Canadian  Naturalist,  Vol.  VIU.,  pp.  119,  207.  411. 

t  Fint  Annual  Report,  United  States  Entomological  Comminion,  1878. 
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Build  a  can 
vaes  canoe. 


up  and  another  down  the  river  to  seek  for  information,  but  all  with  no 
result.  It  was  further  unexpectedly  found  that  no  Cottonwood  trees 
suitable  for  making  a  canoe  existed  in  the  valley,  and  as  the  river  was 
evidently  quite  unsuited  to  be  descended  on  a  raft,  by  reason  of  its 
swiftness  and  the  number  of  shoal  bars  which  occur  now  on  one  side 
and  now  on  the  other,  it  became  difficult  to  know  in  what  way  the 
programme  could  bo  carried  out.  It  was  finally  decided  to  use  the  can- 
vass cargo-covei-s  and  blanket  wrappings  in  the  construction  of  a  canoe. 
To  this  all  hands  devoted  themselves  for  three  days,  when  we  had  the 
satisfaction  of  seeing  a  large  canoe,  properly  framed  and  strengthened, 
which  when  painted  over  with  a  mixture  of  bacon  fat  and  spruce  gum 
was    nearly    water-tight.     I  had  great    difficulty  in  pei*8uading  our 

Engage  a  guide  last  Indian  guide,  Antoine,  to  accompany  me  down  the  river,  which  he 
was  supposed  to  know  something  about  having  worked  Hudson  Bay 
boats  on  it  many  years  ago.  Having  at  last  induced  him  by  offera  of 
good  remuneration  to  accompany  us,  and  having  waited  a  day  till  he 
pi*ovided  himself  with  a  sufficient  supply  of  moccasins  for  the  return 
journey,  wo  set  out  on  our  descent  of  the  river  on  September  30th.  Mr. 
MacLeod  and  I  had  previously  divided  the  provisions  still  remaining, 
finding  about  twenty  days  supply  for  each  party,  which  we  hoped 
would  be  sufficient  to  carry  us  to  Edmonton.  Besides  myself  the  occu- 
pants of  the  canoo  were  VV.  McNeil  of  Victoria,  Antoine,  a  Cree  Indian, 
with  whom  we  could  not  converse,  and  his  little  son,  about  twelve 
years  old. 

The  Athabasca     »ph^  Athabiiscii  Rivei*  was  formerly  much  used  by  the  Hudson  Bay 

iormerlya  tt  i     i 

tiade  route.  Company  as  a  route  to  Jiuspor  House,  and  thence  across  the  Rocky 
Mountains  to  the  Boat  Encampment  on  the  Columbia,  but  is  now 
abandoned  ixh  a  trade  route.  Dr.  Hector  followed  the  upper  part  of 
the  river  from  Old  Fort  Assineboine  to  Jasper  House  in  January, 
1859,  and  has  given  a  sketch  of  it  on  the  map  accompanying  Pal lisicr's 
Report. 

From  our  starting  point.  Drift-pile  Camp,  a  few  miles  above  the 
mouth  of  Marsh  Head  Creek,  to  the  mouth  of  McLeod  River,  the 
Athabasca  valley  probably  averages  two  miles  in  width  from  rim  to 
rim,  and  is  from  300  to  400  feet  in  depth,  though  the  banks  bcjonie 
somewhat  lower  and  retire  further  from  the  stream  near  its  confluence 
with  the  McLeod.  The  river  itself  is  generally  wide,  shallow  and  very 
i-apid,  spreading  among  numerous  gravelly  bars  and  small  islands. 
Extensive  flats  occur  at  heights  of  six  to  forty  feet  above  the  river, 
but  the  soil  on  these  is  evidently  poor  and  sandy,  though  improving 
considerably  in  the  lower  part  of  that  portion  of  the  river  now 
described,  where  also  the  scrub  pine  is  found  less  abundantly,  its  place 
being  taken  by  cottonwood  groves.     Low  scarped  banks  with  ex|)o- 


Drift-pile 
Camp  to  the 
McLood. 


"  :-> 


1     :    ■.  • 


■J 


•  ^  ; 


•I. 


NOBTH-WEST  TERRITORY.  81    B 

sures  of  soft  sandstone,  shales  and  coals  occur  at  intervals,  and  the 
sides  of  the  valley  though  in  general  gently  sloping  and  tree-clad,  are 
occasionally  steep  and  roughened  by  outcrops  of  sandstone.  The  floods 
on  this  part  of  the  river  seem  seldom  to  rise  higher  than  eight  feet,  and 
never  to  exceed  ten. 

In  descending  the  river  we  were  keeping  a  sharp  lookout  for  traces  of  Find  a  not« 
the  party  from  Edmonton,  and  at  length — nearly  twenty  miles  below  mSSon  party. 
Drift-pile  Camp — we  noticed  a  newly  blazed  tree,  and  on  landing  found  a 
note  attached  to  it.  This  had  been  written  by  Mr.  Brown,  who  stated 
that  he  had  reached  the  river  at  this  point  on  September  23ixl,  having 
travelled  three  days  on  foot  from  where  they  had  left  their  horses  in  a 
region  impassable  from  dense  masses  of  fallen  timber.  Their  supplies 
bad  also  become  exhausted,  and  it  was  intended  to  turn  back  at  once 
for  Edmonton.  It  was  therefore  fourtunate  that  we  had  not  depended 
at  all  on  the  Edmonton  party  for  supplies  or  assistance. 

The  actual  conflux  of  the  McLeod  Eiver  was  not  seen,  as  we  passed  From  the  Mc- 
it  without  notice  among  islands.  We  soon  found  that  our  guide  had  AMineboine. 
forgotton  nearly  all  he  had  ever  known  about  the  river.  East  of  the 
McLeod  are  some  low  hills  which  rise  to  500  feet  near  the  bank  of  the 
Athabasca,  but  are  probably  quite  limited  in  extent.  From  this  point 
to  Old  Fort  Assineboine,  a  distance  of  thirty-three  miles  in  a  straight 
line,  the  river  valley  is  on  the  whole  narrower  than  before,  and  the 
banks  lower,  seldom  seeming  to  exceed  200  feet  in  height.  The  river 
is  characterized  by  the  presence  of  numerous  and  large  islands,  which 
sometimes  occupy  nearly  the  whole  width  of  the  valley  bottom,  the 
stream  spreading  out  and  becoming  very  shoal.  The  current  ia  at  fii'st 
rapid  as  before,  but  for  some  distance  above  Old  Fort  Assineboine  is 
quite  tranquil.  The  flats  and  flat  land  on  the  islands  is  in  great  part 
composed  of  fine  silt  and  fairly  well  adapted  for  agriculture.  About 
half  the  area  of  the  flats  is  above  the  level  of  flood-water. 

Old  Fort  Assineboine  has  been  abandoned  for  many  yeai's,  and  not  Fort  Aasine- 
long  ago  the  ruins  of  the  building  were  destroyed  by  fire.     Its  site  is 
now  marked  by  a  few  irregular  heaps  of  stones  and  charred  wood. 
The  flat  on  which  it  was  situated  is  on  the  left  or  north  bank  of  the 
river  and  is  extensive. 

Six  miles  beyond  the  site  of  Old  Fort  Assineboine,  the  river  turns  Fon  Awine- 

W    *  ♦       T 

suddenly  to  a  north-eastward  course,  in  which  it  continues  with  little  giiJ^Rive^" 

deviation  to  the  mouth  of  the  Lesser  Slave  River.  The  plateau  forming 

the  general  level  of  the  country,  appear  to  have  an  elevation  of  about 

200  feet  above  the  river  for  some  distance  below  the  old  fort,  but 

gradually  declines  till  it  is  not  more  than  100.     The  banks  at  the  same 

time  lose  to  a  great  extent  their  escarpment-like  character,  and  forna 

gentle  slopes  on  each  side,  or  rise  from  the  river  in  successive  low 
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Bteps.  The  flats  bordering  the  river  are  now,  too,  much  narrower. 
The  current  of  the  river  is  slack,  probably  not  averaging  three  miles 
an  hour,  and  though  there  are  occasional  little  rapids,  there  seems  to  be 
nothing  to  prevent  navigation  by  a  stern-wheel  steamer.  The  banks 
are  chiefly  wooded  with  )K)p1ar  second-growth.  A  few  tamarac  (Larix 
Americana)  trees  wore  observed  here  and  there,  and  our  guide  informed 
us  that  pretty  extensive  tamarac  swamps  lay,  in  some  places,  on  both 
sides  of  the  river  away  from  its  immediate  course. 
Pembina RiTer.  -About  half  way  from  the  old  fort  to  the  mouth  of  Lesser  Slave 
Eiver,  the  Pembina,  or  Mi-ni-pi-mi-nan-si-pi,  joins  from  the  right.  It 
is  about  150  feet  only  in  width  at  the  mouth,  but  deep,  and  filled  with 
clear  brown  water,  very  different  in  appearance  from  the  muddy  flood 
of  the  Athabasca. 


Deoide  to  a«- 
oend  Lewer 
SluTe  RiTer. 


Character  of 
the  river. 


Tho  banks  and 

surrounding 

country. 


Lesser  Slave  Kiver  and  Lake. 

On  arriving  at  the  mouth  of  Lesser  Slave  River,  on  October  6th,  I 
found  a  note  which  the  Rev.  Mr.  Gordon  had  left  there  nearly  a  month 
previously,  when  on  his  way  in  the  Hudson  Bay  boat  to  Athabasca 
Landing.  I  was  anxious  to  hurry  on  to  the  Landing,  as  I  was  already 
late  for  my  appointment  with  Mr.  McConnell,  and  our  canvas  canoe 
was  very  poorly  adapted  for  working  up  such  a  stream  as  tho  Lesser 
Slave.  Finding  however  from  Mr.  Gordon*s  note  that  none  of  the 
parties  from  tho  east  had  reached  this  point,  it  became  evident  that  a 
running  survey  of  the  Lesser  Slave,  and  latitude  of  the  outlet  of  the 
lake,  would  bo  necessary  to  fill  the  gap  in  tho  exploration  of  a  route  for 
railway  purposes.  Wo  therefore  applied  ourselves  to  the  task  of 
ascending  tho  river,  which  after  four  days  of  arduous  lal>our,  in  cold 
stormy  weather,  we  accomplished.  The  river,  from  its  mouth  to  the 
lake,  is  about  forty-one  miles  in  length  and  very  crooked.  For  eighteen 
miles  from  the  mouth  it  forms  a  succession  of  rapids,  which  are  shallow 
and  stony.  Of  these  there  are  about  twenty  in  all.  Above  this  the 
stream  is  tranquil,  though  still  exceedingly  crooked,  and  flows  at  tho 
rate  of  about  1*7  miles  an  hour.  In  width  the  stream  decreases  from 
an  average  of  about  200  feet  on  its  lower  part  to  100  or  even  less  in  its 
upper.  The  banks  near  the  mouth  are  about  eighty  feet  hi^h,  and 
each  covex  bend  of  the  river  here  forms  a  scarped  slope,  while  the 
opposite  side  presents  a  flat,  or  series  of  low  terraces  often  lightly 
wooded,  but  sometimes  open  and  covered  with  fine  grass.  In  jiscending 
the  stream  the  banks  decrease  in  elevation,  till  near  tho  lake  they 
scarcely  rise  abov^e  the  water  level,  and  broad  swamps  with  fine  gniss 
spread  widely  in  all  directions,  and  would  aff()ixl  vast  quantities  of 
excellent  natural  hay.  The  soil  on -the  flats  along  the  river  is  generally 
good,  but  these  are  quite  inconsiderable  in  area.     That  of  the  general 
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surface  of  the  country  seems,  however,  to  be  equally  good,  though  wide 

swampy  areas  are  reported  at  a  little  distance   back  fi*om  the  river. 

The  character  of  the  deposits  shown  in  the  banks  indicates  that  Lesser 

Slave  Lake  has  at  one  time  spread  much  more  widely,  but  that  the 

rim  of  the  basin  containing  it  has  been  gradually  cut  through  by  the 

Slave  Lake  Kiver.    Ice  marks  produced  in  the  spring  floods  were  ob-  Flood  marks. 

served  at  a  height  of  fifteen  feet  above  the  low  water  level  on  the 

lower  part  of  the  river. 

Near  Lesser  Slave  Lake,  the  river  makes  a  loop  several  miles  in 
circuit,  to  avoid  which  a  poi*tage  of  sixty-three  yards  may  be  made, 
across  a  neck  of  low  ground. 

Lesser  Slave  Lake  is  called  A-yi-ti-1-noo  Sa-ga-he-gun  by  the  Crees,  Leiaer  Slave 
and  but  imperfectly  translated  by  the  English  name.  A-yi-ti-i-noo 
means  a  foreign  Indian,  and  thoagh  hero  referring  to  some  stoiy  con- 
nected with  the  Chepewayans  to  the  north-east,  is  also  used  to  designate 
the  Blackfeet  and  other  tribes  by  the  southern  Crees.  The  lake  is  a  great 
expanse  of  water  about  seventy  miles  in  exti'eme  length,  by  foarleen 
miles  in  greatest  width.  It  is  evidently  shoal  throughout,  and  I 
was  informed  that  there  ai*e  only  two  places  wrere  the  water  is  deep 
along  shore.  At  the  east  end  is  a  haixl  flat  sandy  beach,  with  sand  ridges 
and  low  dunes  behind  it.  The  lake  is  bounded  by  high  hilly  country, 
at  no  great  distance  both  to  the  north  and  south.  The  name  of  the 
highest  point  of  the  hills  or  ridge  to  the  north  was  given  to  me  as 
Raspberry  Mountain.  Those  to  the  south  are  generally  flat-topped,  and 
resemble  the  remnants  of  a  higher  plateau,  most  of  which  has  been 
removed  by  denudation.  They  probably  average  500  to  600  feet  in 
height  above  the  lake,  and  may  reach  1000  feet  in  some  places.  Addi. 
tional  particulars  with  regard  to  the  lake  will  be  found  in  Mr.  McCon- 
neirs  report  I  had  hoped  to  obtain  photographs  and  sketches  of  it, 
but  after  waiting  in  a  very  uncomfortable  camp  during  the  afternoon 
of  October  lOth  and  morning  of  the  11th,  with  no  abatement  in  the 
storm  of  wind  with  flurries  of  snow,  which  had  begun  on  our  arrival,  DefoondLeM«r 
decided  to  set  out  on  our  retura.  On  the  12th  we  ran  all  the  rapids  ^'*''*  ^*''*'^* 
safely,  in  a  blinding  snow  storm,  and  camped  early  in  the  afternoon  on 
the  Athabasca,  as  the  air  was  too  full  of  snow  to  allow  me  to  take 
bearings  from  point  to  point  on  the  river. 

At  the  date  of  our  visit  the  whole  vicinity  of  Slave  Lake  was  popu- ^j^  ^^^^ 
lous  with  wild  fowl  on  their  way  southward — ducks  of  several  species, 
geese,  cranes  and  swans. 
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Athabasca  Biver  from  Lesser  Slave  Eiver  to  Athabasca  Landing. 


Character  of 
the  river  and 
banks. 


Aspect  as  a 


in 


railway  route. 


Plateau  south 
of  the  Atha- 
basca. 


From  the  mouth  of  the  Lesser  Slave  River  to  Athabasca  Landing,  the 
Athabasca  flows  first  for  some  miles  to  the  north  of  east,  and  then  takes 
a  south-south-eastwaixi  course  to  the  Landing.  The  distance  by  the 
river,  which  is  here  flexuous  but  not  very  crooked,  is  sixty-three  miles. 
A  rounded  hill  or  ridge  about  three  hundred  feet  high  stands  at  the  junc- 
tion of  the  Lesser  Slave  and  Athabasca  Eivers,  but  the  general  level 
of  the  plateau  for  some  distance  below  appears  not  to  exceed  two 
hundred  feet.  It  gradually  increases,  however,  till  it  reaches  a  height 
of  350  feet  at  the  Landing.  The  current  of  the  river  probably  averages 
about  two  miles  an  hour  throughout,  and  there  are  several  little  rapids, 
where  it  spreads  pretty  widely  and  becomes  somewhat  shoal.  All 
these  might,  however,  I  believe,  be  surmounted  by  a  stern-wheel 
steamer  at  high  water.  No  rock  exposures  are  seen,  and  only  occa- 
sional slides,  most  of  which  are  of  old  date  and  show  little  appearance 
of  recent  movement.  The  flats  are  generall}'  narrow  and  pass  at  a 
short  distance  from  the  water's  edge  into  the  slopes  of  the  valley. 
These  are  almost  everywhere  light,  seldom  exceeding  15°  and  often 
about  10°  only.  No  hills  rising  above  the  general  level  of  the  plateau 
were  seen  in  any  direction. 

In  its  aspect  as  a  possible  railway  route,  the  following  points  may 
be  noted  of  the  country  between  Slave  Lake  and  Athabiu^ca  Landing. 
From  Slave  Lake,  which  appears  to  present  every  facility  for  the 
passage  of  a  railway  along  either  shore,  the  best  lino  would  follow  the 
south  side  of  the  Lesser  Slave  River,  not  in  the  immediate  valley,  but 
on  the  edge  of  the  plateau  boixlering  it.  At  the  mouth  of  the  river, 
the  Athabasca  might  be  crossed  by  a  bridge  760  feet  long  and  about 
forty  feet  high,  with  excellent  approaches.  From  this  point  it  would 
probably  be  best  to  follow  the  right  side  of  the  Athabasca  valley,  not- 
withstanding its  somewhat  sinuous  course,  to  the  Landing,  when  the 
summit  of  the  plateau  could  be  gained  without  diflSculty  by  the  valley 
of  the  Tow-ti-now-si-pi,  which  enters  there.  The  bank  of  the  Athabasca, 
as  indicated  by  the  description  previously  given,  is  favourable,  and  no 
heavy  slides  occur  in  this  portion  of  its  length.  A  line  taking  the 
north  bank  of  the  river  would  have  to  cross  the  Lesser  Slave  River  near 
its  mouth,  with  a  bridge  of  150  to  200  feet  long,  and  might  cross  to  the 
south  side  of  the  Athabasca  at  the  Landing,  with  a  bridge  of  912  feet, 
with  good  approaches.  Owing  to  the  uniform  character  of  the  banks 
of  the  valley,  it  would  also  be  possible  to  gain  the  level  of  the  plateau 
without  necessitating  very  heavy  work,  at  several  interraeiliate  points. 

The  character  of  the  plateau  lying  immediately  south  of  the  Atha- 
basca is  probably  favourable,  and  there  are  few  streams  of  any  size 
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joining  tho  river  in  this  part  of  its  course.  An  extensive  view  from 
the  highest  point  of  the  plateau  above  the  Landing  shows  a  nearly 
level  horizon  in  every  direction,  its  uniformity  being  broken  only  by  a 
few  low  ridges  many  miles  distant. 

A  railway  line  from  Lesser  Slave  Lake  to  Lac  La  Biche  could  be  n^^^  j,y 
made  more  direct,  by  cutting  across  the  V-shaped  bend  of  the  Athabasca  ^{f^^^f^^^^ 
which  has  its  apex  at  the  Landing.  No  impediments  to  such  a  line 
in  the  way  of  hills  or  high  ground  were  seen,  either  from  the  banks 
above  the  mouth  of  Lesser  Slave  Eiver  or  from  the  point  at  the  Land- 
ing just  referi*ed  to.  The  Moose  Kiver  joins  the  Lesser  Slave  thirteen 
and  a  half  miles  from  its  mouth,  coming  from  the  eastward,  and 
appears  to  bo  a  slaggish  stream  about  eighty  feet  wide.  I  was  in- 
formed by  Indians  that  this  river  can  be  ascended  in  small  canoes, 
numerous  portages  being  necessary  on  account  of  jams  of  drift-wood. 
A  portage  of  about  two  "  spells,"  (say  two  miles)  leads  then  over  low 
ground  to  the  Calling  River,  by  which  one  may  descend  to  the 
Athabasca,  reaching  it  some  miles  below  the  mouth  of  the  Sivi^re 
La  Biche.  There  is  also  a  trail  by  which  the  Indians  take  horses 
from  the  east  end  of  Lesser  Slave  Lake  to  the  Athabasca,  near  the 
point  just  indicated  ;  and  it  is  said,  that  from  points  near  the  Rividre 
La  Biche  the  Raspberry  Mountain,  on  the  north  shore  of  Lesser  Slave 
Lake,  may  be  seen,  the  intervening  country  being  all  comparatively 
low.  A  reference  to  Mr.  McConnelVs  report  on  the  Athabasca  below 
the  Landing,  will  show  that  it  runs  westwaixi  for  some  miles  below  the 
entrance  of  the  Rividre  La  Biche,  and  affords  facilities  for  the  descent 
of  a  railway  line  to  tho  river  level  which  would  probably  render  it 
unnecessary  to  follow  the  Calling  River  down  to  its  mouth. 

Athabasca  Landing  to  Edmonton. 
On  arriving  at  Athabasca  Landing,  on  October  14th,  I  found  that  Airangrements 

for  completing 

Mr.  McConnell  with  the  pack  animals  had  been  waiting  there  some  8urvey«. 
days.  To  reach  the  Landing  he  had  been  obliged  to  go  from  the  east 
end  of  Lesser  Slave  Lake  to  Old  Fort  Assineboine,  and  then  to  Edmon- 
ton. The  weather  was  now  cold  and  wintry,  with  several  inches  of 
soft  snow  on  the  ground,  and  the  time  appointed  for  the  rendezous  at 
Edmonton  at  hand,  while  the  practicability  of  the  Riviere  La  Biche  or 
Wa-was-ke-soo-si-pl  for  railway  purposes,  remained  to  be  determined. 
We  were  so  fortunate  as  to  find  a  free-trader  at  the  Landing,  with  a 
boat,  about  to  set  out  on  his  last  trip  to  Lesser  Slave  Lake  with  goods, 
and  from  him  were  able  to  purchase  a  small  bark  canoe,  with  which 
we  were  assured  the  ascent  of  the  Riviere  La  Biche  might  be  accom- 
plished. The  canvas  canoe  was  left  in  a  shed  belonging  to  the  Hudson 
Bay  Company,  and  on  the  15th  Mr.  McConnell,  with  a  half-breed  named 
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Adam  Caillon,  left  the  Landing  to  descend  the  Athabasca,  ascend  the 
Eividre  La  Biche,  and  make  the  best  of  his  way  to  Victoria  or  Edmon- 
ton after  reaching  the  Lac  La  Biche  settlement.  No  time  was  to  be  lost, 
as  the  small  river  might  now  at  any  time  become  partly  choked  with 
ice  and  impassible  for  the  canoe.  The  weather  turning  clear  and 
cold  on  the  night  of  the  15th,  enabled  me  to  obtain  observations  for 
latitude,  and  on  the  morning  of  the  16th  I  set  out  for  Edmonton  with 
the  pack  animals. 

Road  to  Ed-  From  Edmonton  to  the  Athabasca  Landing  the  Hudson  Bay  Com- 

pany has  constioicted  a  rough  cart-road  to  facilitate  the  transport  of 
their  goods  toward  Lesser  Slave  Lake  and  Peace  Eiver.  Edmonton  is 
nearly  due  south  of  the  Landing,  at  a  distance  of  eighty-three  miles  in 
a  straight  line,  or  about  ninety-six  miles  by  odometer. 

ConntiT. south       On  leaving  the  Landing  the  tmil  to  Edmonton  follows  the  Tow-ti-now 

of  LaDuIDK* 

sl-pi  southward  for  about  thirty- two  miles.  Eight  miles  further  on 
the  road  crosses  a  shallow  creek  which  unites  the  Bridge  Lakes.  The 
valley  of  the  Tow-ti-now  runs  nearly  direct,  and  is  wide  and  deep, 
though  the  sides  are  often  a  little  lumpy  and  irregular.  With  the 
exception  of  limited  areas  in  the  valley,  the  whole  country  has  been 
burnt  over,  and  is  strewn  with  logs,  among  which  shnibby  second- 
growth  is  appearing.  Fine  grass  and  pea-vine  appeara  everywhere,  and 
the  country  would  be  a  good  grazing  one,  though  the  soil  is  generally 
sandy,  and  on  the  plateau  there  are  numerous  boulders,  often  packed 
closely  together,  and  generally  of  Laurentian  origin.  Fairly  good  soil  is 

Bankaian  pine,  seen  in  a  few  spots.  The  surface  of  the  plateau  shows  a  tendency  to 
arrangement  in  north  and  south  trending  ridges,  parallel  in  a  general 
way  to  the  valley  of  the  stream.  The  Banksian  pine  is  now  found  in 
abundance,  replacing  the  western  scrub  pine.  It  is  much  less  symme- 
trical in  habit  of  growth  than  the  latter,  with  more  numerous  and 
diffuse  branches  and  a  thicker  and  rougher  bark. 

Watershed.  From  Bridge  Lakes,  with  an  approximate  elevation  of  2415  feet, 

the  road  gradually  ascends,  and  in  a  few  miles  crosses  the  watershed 
between  the  streams  flowing  direct  to  the  Arctic  Ocean  and  those  going 
to  Hudson  Bay.  This  does  not  rise  much  above  the  general  level,  having 
an  altitude  of  about  2485  feet,  and  though  resembling  a  range  of  low 
hills  from  a  distance,  is  found  on  approach  to  have  very  light  slopes. 
It  is  an  undulating  sandy  tract  of  country  which  has  probably  been 
shaped  by  currents  during  a  general  submergence,  and  shows  a  tendency 
to  the  arrangement  of  its  features  in  a  north-west  and  south-east  bear- 
ing. It  is  lightly  wooded  with  Banksian  pine  and  poplar.  A  small 
brook  soon  leads  to  the  Vermilion  River  or  Wi-a-min-si-pi  of  the  Crees, 
which  occupies  a  wide  shallow  valley  and  is  a  sluggish  winding  stream 
about  thirty-five  feet  in  width.     Its  approximate  elevation  is  2105  feet. 
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Soath  of  the  Yermilion  the  trail  crosses  an  indistinct  low  undulating 

watershed,  and  passing  Long  Lake  follows  the  stream  which  flows 

from  it  to  the  Sturgeon  Eiver.     South  of  the  Yermilion  the  country  sdge  of  pnirie 

assumes  a  distinctly  prairie  aspect     The  surface  19  covered  with  short*'**"      * 

close  grass,  and  groves  of  willow  and  poplar  are  chiefly  confined  to 

the  valleys.    Many  old  buffalo  trails  and  wallows  appear,  and  a  few 

scattered  buffalo  bones  were  observed,  though  no  traces  of  this  animal 

were  noticed  north  of  the  Vermilion.     This  prairie  has  probably  been 

produced  by  fire,  but  is  of  much  older  date  than  the  grassy  country  to 

the  north,  wich  is  still  in  process  of  denudation  by  successive  fires. 

The  land  between  the  Vermilion  and  the  Sturgeon  is  of  fairly  good 

quality  with  a  great  admixture  of  vegetable  mould. 

The  Sturgeon  Siver  also  occupies  a  wide  shallow  valley,  but  is  a  staiveon  River 
much  larger  stream  than  the  Vermilion,  averaging  sixty  feet  wide  by 
one  deep.  In  Cree  the  Sturgeon  is  called  Mi-koo-ki-pow-si-pl,  or  Eed 
Willow  Eiver.  The  surface  fi*om  the  Sturgeon  to  the  Saskatchewan 
may  be  described  as  a  gently  undulating  prairie  of  uniform  fertility, 
with  a  deep  black  loamy  soil,  yet  light  enough  to  be  warm  and  easily 
worked.  Belts  of  aspen  with  coppice  of  willows  vary  the  monotony, 
and  occasional  swamps  with  fine  natural  hay  occur.  The  surface  de- 
clines gradually  toward  the  Saskatchewan  valley.  Whore  crops  have 
been  tried,  wonderfully  favourable  returns  have  been  obtained. 

Edmonton  and  its  vicinity  having  been  frequently  noticed  by  pre-  Edmonton, 
vious  travellers,  and  its  lignite  coal  deposits  described  by  Mr.  Selwyn  * 
and  Dr.  Hector,  it  will  not  be  necessary  to  speak  of  it  here.  It 
may  be  stated,  however,  that  on  this  part  of  the  Saskatchewan 
there  lies  an  extensive  region  of  Vi^ry  great  fertility,  in  which  settle- 
ment is  already  advancing,  and  which  possesses  all  the  elements  neces- 
sary to  enable  it  to  become,  at  some  not  very  distant  date,  a  populous 
province  of  the  Dominion. 

Edmonton  constituted  the  terminal  point  of  our  surveys  for  the  sea- journey  to 
son.  Mr.  MacLeod  arrived  by  land  from  the  Upper  Athabasca  on  the  ^*°'"p®*- 
same  day  that  I  reached  the  Fort  fi'om  the  Landing.  We  were  now 
joined  also  by  Mr.  Tupper's  party,  which  had  fallen  back  on  Edmonton 
after  their  unsuccessful  attempt  to  meet  us.  After  a  few  days  spent 
in  making  the  necessary  arrangements  and  selecting  the  strongest  of 
the  animals,  we  set  out,  on  October  25th,  on  our  journey  of  900  miles 
to  Winnipeg.  The  combined  parties  now  numbered  fifteen  men,  thirty- 
foui'  horses  and  mules,  eight  Red  Eiver  carts  and  two  buck-boards.  At 
Duck  Lake,  on  November  12th,  the  carts  were  exchanged  for  flat-sleds, 
a  heavy  fall  of  snow  having  taken  place,  and  on  the  2nd  of  December, 
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after  a  wintry  journey  of  thirty-eight  days  across  the  plains,  we  were 
glad  to  find  ourselves  at  Winnipeg  and  again  within  hearing  of  a  rail- 
way whistle. 

Description  of  the  Country  from  the  Confluence  of  the  Smoky 

AND  Peace  Eivers,  by  the  North  Side  of  Lesser  Slave 

Lake,  to  Old  Fort  Assineboine  and  Edmonton. 

The  report  by  Mr.  McConneli — whose  efficient  assistance  I  must  not 
omit  to  acknowledge— on  the  country  north  of  Dunvegan  to  Battle 
River,  has  already  been  given  in  connection  with  that  part  of  the 
Peaie  Kiver  district.  His  description  of  the  country  I'ound  the 
north  side  of  Lesser  Slave  Lake  and  thence  to  Old  Fort  Assineboine 
and  Edmonton,  also  of  part  of  the  Athabasca,  the  Bivi^re  and  Lac  La 
Biche,  and  trail  thence  to  Victoria,  are  here  attached,  as  completing 
the  information  on  the  eastern  portion  of  the  area  covered  by  our 
explorations.  Mr.  McConneirs  notes  cover,  in  addition  to  the  general 
features  of  the  country,  such  observations  on  its  geology  as  he  was 
able  to  make. — 
RcgortbyMr.  Mr.  Gamble  having  passed  over  that  part  of  the  country  lying 
between  Peace  Eiver  and  Lesser  Slave  Lake,  and  having  described  it 
in  his  report  to  Mr.  Sandford  Fleming,  it  will  only  be  necessary  for 
me  in  this  place  to  give  a  vciy  brief  description  of  its  general  charac- 
teristics. Between  those  two  points  a  very  good  road  has  been  con- 
structed by  the  Hudson  Bay  Company,  and  passing  along  this,  and 
forming  an  opinion  of  the  country  merel}"  from  that  small  portion  seen 
from  the  trail  in  a  thickly  wooded  region,  one  might,  without  hesita- 
Roadfrom  tion,  sct  down  nearly  the  entire  district  as  eminentl}^  adapted  for 
Lesser  Slave  agricultural  purposcs,  as  in  the  whole  distance  from  Peace  River  to 
Lesser  Slave  Lake  there  is  not  over  five  miles,  out  of  a  Uytal  of  sixty- 
five,  of  swamp  or  muskeg;  the  remainder  of  the  distance  being  either 
covered  with  a  growth  of  aspens,  usually  of  small  size,  or  open  prairie 
land,  and  the  soil  being  composed  of  a  fine  silt,  topped  with  a  covering 
of  black  mould  of  variable  thickness.  Such  a  conclusion  would,  how- 
ever, be  very  apt  to  be  erroneous,  as  the  country  through  which  a  road 
passes  is  very  far  from  being  a  safe  guide  as  to  the  character  of  any 
large  section  at  any  distance  from  it.  The  i-oads  are  usually  marked  out 
by  Indians  intimately  acquainted  with  the  country,  and  are,  as  a  mat- 
ter of  course,  can-ied  through  the  most  favourable  part  of  it.  In  regard 
to  this  particular  road,  Mr.  Young,  in  charge  of  the  Hudson  Bay  post 
at  the  lake,  informed  me  that  they  had  very  great  difficulty  indeed  in 
laying  it  out  on  firm  ground,  and  in  avoiding  the  numerous  muskegs, 
and  according  to  him  it  follows  a  ridge  the  greater  part  of  the  way. 
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with  very  swampy  land  on  either  side  of  it.  Bat  be  that  as  it  may, 
there  must  be  a  large  proportion  of  that  country  capable  of  being  used 
for  agricultui*al  purposes,  as  besides  the  firm  land,  much  of  the  swampy 
part  could  very  easily  be  drained. 

The  approximate  elevation  of  the  watershed   between  Peace  Eiver 
and  Lesser  Slave  Lake  is  2430  feet. 

For  several  miles  before  reaching  the  lake,  the  trail  led  through  a  ^^  gwampt. 
luxuriant  growth  of  wild  hay  three  to  four  feet  high  and  exceedingly 
thick.     This  belt  appeared  to  run  round  to  the  south  of  the  lake;  on 
the  north,  the  aspen  bush  extends  right  down  to  the  water's  edge. 

The  first  part  of  Lesser  Slave  Lake  seen,  coming  from  the  west,  is  ^J^JJ^^jJ^J^^ 
large  bay  about  five  miles  from  north  to  south  by  three  from  east  to  Lake, 
west.  This  bay  receives  two  rather  large  streams — Salt  Creek,  coming 
from  the  north,  about  fifty  feet  wide  by  a  foot  and  a  half  deep,  and 
Heart  Creek,  coming  from  the  east,  and  being  a  little  larger.  The 
Hudson  Bay  Company's  post  is  situated  on  the  eastern  side  of  this  bay, 
facing  an  island  about  half  a  mile  in  width,  which  extends  right  across 
the  bay  from  east  to  west,  leaving  only  a  narrow  channel  of  about  one 
hundred  yards  wide  between  it  and  the  mainland.  This  island  in 
low  water  is  about  two  feet  oply  above  the  surface  of  the  lake, 
and  in  high  water  is  completely  covered.  The  bay  itself  is  very 
shallow,  in  low  water  being  scarcely  over  two  feet  deep  anywhere. 
Proceeding  southward,  this  bay,  about  four  miles  from  the  point  where 
we  first  reach  it,  naiTOws  down  to  about  a  quarter  of  a  mile  in  width, 
and  turaing  directly  eastward,  continues  so  for  about  two  miles,  when 
the  lake  again  widens  out  into  another  bay  about  four  miles  from  eats 
to  west  and  three  from  north  to  south.  It  next  narrows  again  until  it 
is  only  about  a  mile  wide,  and  then  widens  out  into  the  main  portion  of 
the  lake. 

Lesser  Slave  Lake  is  about  seventy  miles  long,  and  lies  almost  directly  Dimensions  of 
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east  and  west.  For  about  thirty  miles  from  the  narrows  last  mentioned, 
it  maintains  an  average  width  of  from  seven  to  nine  miles,  then  after 
nari-owing  again  to  about  three  miles  in  width,  it  suddenly  widens  out 
into  a  deep  bay  fully  fifteen  miles  in  width,  forming  the  lower  end 
of  the  lake. 

Besides  the  large  bay,  just  mentioned,  at  the  lower  end  of  the  lake,  Shores. 
the  coast  line  of  which  also  contains  a  number  of  smaller  bays, 
the  northern  shore  of  the  lake  is  indented  all  along  its  course  with 
shallow  bays,  varying  from  one  to  seven  miles  from  point  to  point, 
and  very  seldom  over  a  mile  deep.  All  along  the  western  and 
northern  sides  of  these  bays,  the  beach  is  thickly  covered  with  a  mix- 
ture of  gneissic,  sandstone  and  limestone  boulders,  while  along  the 
eastern  side  it  is  a  hard  sand  bank,  the  sand  being  probably  piled   up 
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by  the  prevalent  west  winds.    Along  the  soathei*n  side  of  the  lake,  the 
coast  seemed  to  be  pretty  regular  and  to  be  marshy  all  the  way. 

There  is  only  one  island  in  the  main  lake,  and  that  a  very  small  one, 
situated  at  the  lower  end  opposite  Lesser  Slave  Eiver,  and  distant  fi*om 

Want  of  bar-  it  about  two  and  a  half  miles.  Harborage  on  the  lake  is  also  veiy 
scarce,  there  being  hardly  any  place  whei*e  a  boat  can  obtain  shelter, 
save  by  running  down  the  entire  length  of  the  lake  and  getting  into  the 
river  or  into  the  lee  of  the  small  island  mentioned  before.  Storms  on 
the  lake  are  also  very  sudden,  the  principal  ones  coming  from  the 
west. 

HUis  fforround-     Lesser  Slave  Lake  receives  from  the  north,  besides  those  already 

"*  *  **  mentioned,  four  tolerably  large  streams,  from  thirty  to  fifty  feet  wide, 
and  also  a  number  of  smaller  ones.  Of  the  two  largest  of  these,  one  called 
the  Narrows  River,  falls  into  the  lake  opposite  the  narrows,  the  other 
at  the  large  bay  at  the  lower  end  of  the  lake.  From  the  south,  three 
or  four  streams  fall  into  the  lake. 

Looking  from  the  northern  side  of  the  lake,  a  range  of  hills  appeal's 
to  ran  all  along  its  southern  shore,  but  at  some  distance  fi*om  it,  the 
land  between  the  hills  and  the  lake  being  marshy.  The  furthest  of 
these  hills  seemed  to  be  from  twenty  to  thirty  miles  distant,  the  nearest 
from  ten  to  fifteen.  The  principal  one  is  a  large  flat-topped  hill  oppo 
site  the  middle  of  the  lake,  but  distant  from  it  about  twenty-five  miles, 
and  probably  over  one  thousand  feet  high,  other  hills  lying  between  it 
and  the  lake  are  much  lower.  Westward  they  diminish  in  size  till 
they  terminate  in  a  low  ridge  running  round  the  bay  at  the  upper 
end  of  the  lake.  Along  the  northern  side  of  the  lake,  coming  from 
the  west,  a  low  ridge  about  one  hundred  and  Mty  feet  high  follows 
parallel  with  it  for  some  distance  and  then  dies  away,  and  the  country 
remains  flat  till  the  bay  at  the  lower  end  of  the  lake  is  reached,  where  a 
rise  in  the  land  of  about  six  hundred  feet  takes  place,  forming  Rasp- 
berry Mountain,  which  runs  round  the  eastern  side  of  the  bay  and  then 
stretches  eastward.  East  of  the  lake,  the  land  is  a  low  marsh,  covered 
with  wild  hay,  along  with  alder  and  willow  bushes,  but  separated  from 
the  lake  by  a  bank  of  sand  over  thirty  feet  high,  probably  piled  up  by 
ice  action. 

Trail  to  White-  While  waiting  for  a  guide  at  the  west  end  of  the  lake,  I  rode  out 
about  twenty-five  miles  in  the  direction  of  White-fish  Lake,  in  oixler  to 
obtain  some  idea  of  the  character  of  the  country  bordering  the  lake  on 
the  north.  For  the  first  ten  miles  after  leaving  the  lake,  near  the  mouth 
of  Salt  Creek,  and  proceeding  in  a  north-easterly  direction,  by  com- 
pass, the  tmil  leads  partly  through  open  prairie  and  partly  through 
aspen  bush.  The  country  is  rolling,  the  hollows  usually  swampy, 
and   the  soil  on   the  higher  ground   tolerably  good,  but  from    the 
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trail  large  muskegs,  wholly  worthless,  could  be  seen  on  'either  side. 
The  trail  appears  to  wind  along  a  ridge  and  so  to  show  more  good 
land  than  would  appear  on  a  line  drawn  at  random. 

For  the  next  ten  miles  the  country  is  much  more  wooded^  the  trees  Grand  Miukeg. 
consisting  principally  of  aspens,  with  some  spruce,  and  the  proportion 
of  swampy  land  being  very  evidently  on  the  Increase,  until  at  about 
twenty  miles  it  culminates  in  what  is  known  as  the  Grand  Muskeg,  a 
belt  of  land  ten  to  twelve  miles  wide  and  wholly  occupied  by  swamps. 
Into  this  wo  carefully  picked  our  way  about  four  miles  and  then  re- 
turned. 

After  passing  through  the  Grand  Muskeg,  the  country  improves  JJJke^^"^ 
somewhat,  so  I  was  informed,  but  still  remains  swampy  till  White-fish 
Lake  is  reached.  This  sheet  of  water  is  about  six  miles  long  by  three 
wide,  and  lies,  according  to  one  account,  directly  north  of  the  west 
end  of  Lesser  Slave  Lake,  but  according  to  another  statement  north-east 
from  that  point  Ai*oand  this  lake  there  is  a  small  area  of  good  land 
and  a  little  gardening  is  done. 

Taking  this  district  as  a  whole,  and  judging  both  fi*om  what  I  Country  north 
saw  and  from  what  I  was  told,  the  country  noi*thof  Lesser  Slave  Lake,  SUve  Lake, 
with  the  exception  of  that  around  the  upper  end  of  it,  is  of  very  little 
value,  largo  muskegs  and  swamps  caused  principally  by  beaver-dams 
and  separated  from  one  another  by  small  aspen  ridges,  occupying  nearly 
the  whole  of  it.  Merely  to  give  some  idea  of  its  character  I  may  say 
that  the  various  fur  traders  took  out  of  that  country  alone,  over  twelve 
thousand  beaver  skins  in  1878. 

The  climate  at  Lesser  Slave  Lake  appears  to  compare  favourably  with  Ciimateand 
that  in  other  parts  of  the  North-west.  The  snow-fall  is  not  heavy, 
horses  experiencing  little  difficulty  in  supporting  themselves  through 
the  winter.  Eai'ly  frosts  appear  to  give  but  little  trouble  hero.  In 
Mr.  Young's  gai*den  the  potato  tops  were  quite  green  when  I  was 
there  on  the  15th  of  September,  although  previous  to  this  they  had 
been  destroyed  at  Dun  vegan,  and  when  I  arrived  at  Edmonton  several 
days  later,  I  found  them  cut  down  there  also.  Around  the  bay  at  the 
upper  end  of  the  lake,  there  are  quite  a  number  of  small  houses  built 
by  half-breeds,  with  little  patches  of  ground  fenced  in,  but  not  much 
gardening  is  done,  as  the  people  depend  principally  for  their  food 
on  the  wild  fowl,  which  pass  over  the  lake  in  immense  flocks  in  the 
fall,  and  on  the  white  fish  with  which  the  lake  abounds. 

From  Lesser  Slave  Lake  I  had  the  choice  of  three  routes  by  which  Routes  to  Ed- 
to  reach  Edmonton,  viz. :  To  go  by  the  old  Hudson  Bay  Company's  ™^'* 
trail  south  of  the  lake,  which  was  reported  to  be  in  a  comparatively 
good  condition  owing  to  the  dryness  of  the  season  ;  to  leave  the  animals 
at  Lesser  Slave  Lake  and  go  down  by  water;  or,  as  a  third  alternative. 
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Mr.  Young  pointed  out  that  I  might  poesibly  be  able,  by  waiting  till  the 
aiTival  of  their  boats,  which  they  expected  hourly,  to  get  a  guide  to  take 
me  along  the  north  side  of  the  lake,  then  down  to  Old  Fort  Assine- 
boine  by  a  trail  which  had  not  been  used  for  some  years.  As  this  latter 
plan  held  out  the  inducement  of  traversing  new  ground,  I  deter- 
mined to  adopt  it ;  and  on  the  guide  coming  in,  two  or  three  days  later 
and  reporting  himself  willing  to  accompany  us,  we  set  out  at  once. 
Leaving  the  Hudson  Bay  Company's  post  about  noon  on  the  1 7th  of 
September,  on  the  19th  we  arrived  at  the  mouth  of  Lesser  Slave  River, 
travelling  on  the  beach'nearly  all  the  way,  though  sometimes  in  the 
bush,  and  occasionally  in  the  lake  itself,  the  great  number  of  boulders 
on  the  beach  causing  travelling  on  it  to  be  very  slow  and  toilsome. 

Geoiosioai  fea-  The  country  around  Lesser  Slave  Lake  presents  very  few  interesting 
geological  features.  Although  slides  of  from  ten  to  thirty  feet  high 
occur  at  intervals  along  the  lake,  at  no  point  do  they  show  any  rock 
sections,  consisting  principally  of  hardened  greyish  clays,  probably 
post-tertiary.  In  some  places  they  are  sandy.  Stratified  rock  was 
observed  at  one  point  only,  viz.,  just  before  entering  the  deep  bay  men- 
tioned as  existing  at  the  lower  end  of  the  lake,  where  a  few  small  out- 
crops occur  at  the  water  level.  These  consist  of  a  very  argillaceous 
limestone,  which  weathers  yellow,  and  is  nearly  all  concreted  into  round 
masses  cemented  together  by  peroxide  of  iron.  Seveml  of  these  masses 
were  broken  up  for  the  purpose  of  seeing  if  they  contained  fossils,  but 
the  search  was  unsuccessful.  The  boulders  which  so  thickly  strew  the 
beach  along  its  entire  course,  consist  mainly  of  gneiss  and  other  Lau- 
rentian  rocks,  with,  however,  a  considerable  proportion  of  a  whitish, 
moderately  fine-grained  sandstone,  well  rounded  ;  also  some  angular 
masses  darker  in  colour  and  coareer  in  texture,  and  a  considerable 
proportion  of  a  light  greyish  saccharoidal  limestone,  which,  like  the 
sandstone,  appeared  to  be  unfossiliferous.  A  stream  about  thirty  feet 
wide,  which  falls  into  the^^lake  near  its  lower  end,  brings  down  a  con- 
siderable amount  of  a  very  fair  kind  of  lignite,  which  from  its  rounded 
condition  appears  to  have  been  brought  fi'om  some  distance. 

Trail  to  Fort  Leaving  Lesser  Slave  Lake  at  its  outlet,  we  set  out  in  a  southerly 
direction  for  Old  Fort  Assineboine,  on  the  Athabasca.  For  a  short 
distance  from  the  lake,  the  ground  is  marshy,  but  gradually  became 
firmer  as  we  advanced,  opening  out  into  a  beautiful  prairie  several 
miles  in  width,  covered  with  a  heavy  growth  of  wild  hay  and  pea-vine. 
About  six  miles  from  the  lake,  a  range  of  hills,  stretching  eastward 
and  westward,  is  reached.  At  the  foot  of  this  we  crossed  a  stream 
about  twenty-five  feet  wide,  apparently  descending  from  the  hills,  and 
emptying  into  Lesser  Slave  Lake.  Ascending  this  range,  it  was  found 
to  be  about  eight  hundred  feet  high,  the  ascent  being  made  in  about 
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three  miles.  This  range  of  hills  is  about  fifteen  miles  in  width,  the  Range  of  hills, 
southern  descent  being  extremely  easy,  and  being  of  course  less  than 
the  northern  by  the  height  of  the  plateau,  which  is  about  three  hundred 
and  fifty  feet  above  the  level  of  the  lake.  The  summit  is  a  complete 
network  of  aspen  ridges,  running  in  every  direction,  and  separated  by 
wide  muskegs.  Eight  of  these  were  crossed,  the  largest  being  over  two 
miles  in  width.  It  was  with  the  greatest  difficulty  that  we  suc- 
ceeded in  getting  the  mules  across  some  of  these  swamps,  even  aftertheir 
loads  had  been  removed  and  packed  across,  either  on  the  horses  or 
by  ourselves.  This  part  of  the  country  is  of  the  most  worthless  descnp- 
tion,  the  very  small  amount  of  good  land  being  separated  by  such 
wide  stretches  of  bad,  as  to  become  valueless. 

At  the  highest  point  of  this  range  that  we  reached,  the  barometer 
read  27'45,  while  at  the  level  of  the  lake  it  read  28*2,  thus  indicating  a 
difference  of  735  feet. 

Descending  from  this  point  about  four  hundred  feet,  we  reached  and  Broken  ooan- 
crossed  a  large  spruce  swamp,  and  then  passed  over  another  ridge  about 
two  hundred  feet  high,  finding  at  the  foot  of  it  a  large  rapid  stream 
about  one  hundred  feet  in  width,  called  by  the  Indians  Tow-i-now- 
si-pi.  After  crossing  this  stream  the  country  still  continued  for  several 
miles  much  broken  up  by  swamps  and  muskegs,  until  a  low  ridge  run- 
ning east  and  west  was  reached,  which  marked  the  beginning  of  quite 
an  extensive  area  of  good  land,  through  the  centre  of  which  flows  a 
large  stream  about  seventy-five  feet  wide,  called  A-kew-i-new-sI-pi. 
This  is  joined,  about  a  mile  below  the  point  whei'e  we  crossed  it,  by  a 
second  stream  about  fifty  feet  wide,  called  We-men-si-pi-sis,  the  united 
streams  continuing  to  bear  the  name  of  the  larger  one.  These  streams  p^^^^^  region, 
run  each  in  a  beautiful  valley  about  a  mile  in  width,  the  country  for 
sevei*al  miles  on  either  side  being  exceedingly  fertile.  Near  the  stream 
the  country  is  almost  entirely  open,  being  merely  dotted  here  and 
there  with  clumps  of  willow,  but  away  from  it  it  becomes  densely 
wooded  with  a  growth  of  small  aspens. 

Through  this  aspen  bush  we  travelled  for  about  seven  miles,  a  glimpse 
fi*om  a  slight  elevation  revealing  the  same  general  character  of  country 
extending  indefinitely  eastward. 

Several  barometer  readings  taken  here  averaged  28*00,  indicating  a 
height  of  1880  feet. 

About  ten    miles    fi'om   the   A-kew-i-new-si-pi   the   country  again  Bad  country 
changed  for  the  worae,  and  now  became  a  mere  succession  of  wide  AthabSSu 
muskegs.     These  seemed  to  increase  in  the  direction  of  the  Athabasca 
River,  but  to  diminish  somewhat  to  the  west.     This  style  of  country 
continues  till  the  valley  of  the  Clearwater  is  reached,  where  we  joined 
the  Hudson  Bay  Company^  trail  which  comes  down  south  of  the  lake. 
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Clearwater  to 
Athabasca. 


Athabasca 
VaUey. 


Athabasca  to 
Paddle  River. 


Fine  timber. 


Pembina 
River. 


Lac  la  Nonne. 


Watershed  and 
edge  of  prairie. 


This  we  then   followed  to  Old  Fort  Assineboine  and  thenoe  to  Ed- 
monton. 

The  Clearwater  is  a  stream  fifty  feet  wide  by  a  foot  deep  flowing 
in  a  very  fine  valley  about  two  miles  wide. 

Fi*om  the  Clearwater  to  the  Athabasca,  a  distance  of  about  fourteen 
miles,  the  country  consists  entirely  of  sandy  ridges  and  knolls  covered 
with  scrub  pine,  interspersed  with  numerous  swamps,  and  without  any 
value  whatever.  Indeed,  from  the  outlet  of  Lesser  Slave  Lake  to  Old 
Fort  Assineboine  on  the  Athabasca,  a  distance  of  about  sixty  miles,  the 
amount  of  land  passed  over  fit  for  agricultural  purposes  is  very  in- 
considerable, consisting  probably  of  less  than  one-third  of  the  total 
ai*ea.  Between  Clearwater  and  the  Athabasca,  three  small  streams 
were  crossed,  each  from  thirty  to  forty  feet  wide,  and  flowing  into  the 
Athabasca. 

The  Athabasca,  whei-e  we  crossed  it,  has  a  valley  about  four  hundred 
fidet  deep  and  about  two  miles  wide,  and  is  itself  about  two  hundred 
and  fifty  yaixis  aci-oss. 

For  several  miles  after  crossing  it,  the  country,  though  a  great  im- 
provement on  that  north  of  the  river,  is  yet  far  from  good,  the  soil 
being  a  light  coloured  gravelly  silt,  with  a  very  thin  covering  of  mould, 
and  broken  up  by  numerous  swamps  and  marshes.  About  seven  miles 
from  the  river,  however,  it  improves  considerably  and  becomes  fit 
for  settlement,  and  continues  good  all  the  rest  of  the  way  in  to  Edmon- 
ton. About  twonty-five  miles  from  the  Athabasca,  Paddle  River  was 
crossed,  a  stream  about  100  feet  wide  by  two  feet  deep,  with  a  bed  filled 
with  Lauren tian  boulders.  This  stream  is  a  tributary  of  the  Pembina. 
Between  Paddle  River  and  the  Athabasca  the  greater  part  of  the 
country  is  very  heavily  timbered,  principally  with  spruce,  aspen  and 
Cottonwood,  all  very  large,  some  of  the  spruce  being  over  three  feet 
in  diameter.  The  proximity  of  this  timber  to  the  splendid  prairie 
lands  around  Edmonton  must  render  it  in  time  very  valuable.  After 
crossing  Paddle  River,  a  ride  of  eight  miles  over  a  beautiful  prairie 
country  brings  us  to  the  Pembina,  a  stream  about  100  yards  wide  in 
low  water,  with  an  average  depth  of  about  two  feet.  Its  flood  banks  are 
about  150  yards  apart,  and  ten  to  fifteen  feet  in  height,  and  consist  princi- 
pally of  clay  The  river  bed,  where  we  crossed  it,  is  composed  of  a 
fine  sand.  After  crossing  the  Pembina  the  country  is  somewhat  hilly, 
but  gradually  becomes  less  so  till  Lac  la  Nonne  is  reached,  where  it  is 
only  slightly  rolling.  The  country  around  this  lake  is  very  fertile, 
though  but  little  farming  is  done  as  yet.  After  leaving  Lac  la  Nonne,  the 
trail  for  several  miles  again  passes  through  a  thick  bush,  but  the  trees 
are  very  small  and  valueless,  except  for  fencing  or  firewood.  Passing 
through  this,  we  soon  cross  the  waterehed  between  the  Athabasca  and 
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the  Saskatchewan,  and  almost  simultaneously  reach  the  southern 
limit  of  the  true  forest  and  emerge  on  the  open  prairie.  Fi*om  this 
point  on  to  Edmonton,  the  country  is  of  the  most  fertile  description, 
being  a  beautiful,  slightly  undulating  prairie,  almost  destitute  of  trees, 
with  numerous  small  lakelets  in  the  depressions,  and  watered  by  several 
small  streams  of  good  water. 

Description  of  the  Athabasca  from  the  ^Landing '  to  Riviire  la  BichSy  and 
of  the  country  thence  to  Victoria  on  the  Saskatchewan. 

While  waiting  at  Athabasca  Landing  I  made  several  attempts  to Coantrynear 
explore  the  countiy  to  the  east  and  west  of  that  place,  but  with  very  Landing, 
little  success.  Owing  to  the  character  of  the  country  it  was  utterly 
impossible  to  take  animals  through  it,  but  on  foot,  I  succeeded  in  pene- 
trating it  for  a  distance  of  several  miles  on  either  side  of  the  trail.  As 
far  as  I  went  I  found  the  land  to  be  almost  entirely  worthless.  Where 
not  occupied  by  muskegs,  the  soil  consists  of  a  light  coloured  mixture  of 
Band  and  clay,  covered  with  a  thin  layer  of  black  mould  of  a  inferior 
kind  ;  and  according  to  the  account  of  a  half-breed  trader  whom  I  met 
at  the  Landing,  this  description  might  apply  to  the  whole  country 
lying  between  the  trail  and  Eividre  and  Lac  la  Biche,  excepting  only 
the  land  in  the  immediate  vicinity  of  the  lake  itself  In  this  opin- 
ion, judging  from  the  parts  of  it  which  I  examined,  I  fully  concur. 

Leaving  the  Landing  about  mid-day  on  the  15th  of  October,  in  a  birch  JjJSin^^* 
bark  canoe,  with  a  single  half-breed,  I  came  to  the  mouth  of  Sividre 
La  Biche  about  ten  o'clock  the  next  morning,  having  travelled  about 
seven  and  a  half  houi*8.     Assuming  our  rate  at  five  miles  an  hour,  I 
judged  that  we  had  come  about  thirty-seven  miles. 

Not  seeing  any  appearance  of  Calling  Eiver,  which  was  reported  to  CaUing  River, 
fall  into  the  Athabasca  nearly  opposite,  1  decided  to  go  still  further 
down  the  river  to  look  for  it,  but  after  paddling  down  about  six  miles 
further,  we  returned,  not  having  seen  the  river,  but  having  ascertained 
that  it  was  too  far  removed  from  Eividre  La  Biche  to  be  of  sei'vice  in 
crossing  the  Athabasca  with  a  railway  line  at  this  point. 

From  the  Landing  to  Eivi^re  La  Biche,  the  river  runs  in  a  general  *^  ^^^ 
north-easterly  direction.    It  is  at  first  somewhat  tortuous,  with  riffles  at  ???  f*^J*^ 

•^  '  to  R.  la  Biche. 

intervals,  but  about  ten  miles  from  the  Landing  it  widens  out  con- 
siderably, has  a  gentler  current,  and  shows  straight  reaches  of  several 
miles  in  length.  Approaching  Eividre  La  Biche  it  again  becomes  naiTow, 
and  bends  to  the  north-west,  and  still  further  on  nearly  west,  but  where 
I  tui'ned  back  it  was  again  apparently  trending  round  to  the  north.  The 
valley  presents  a  nearly  uniform  character  throughout,  ranging  in 
width  from  one  to  two  miles,  while  the  river  winding  from  one  side  of 
it  to  the  other,  causes  the  flat  which  forms  the  bottom,  and  which  varies 
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in  width  from  one-eighth  to  one-half  a  mile,  to  alternate  from  one  side  of 
the  stream  to  the  other.  About  ten  miles  above  Sividre  La  Biche,  the 
slopes  of  the  valley,  which  before  were  moderately  steep,  become  much 
gentler,  but  further  down  they  again  become  more  abrupt,  and  narrow 
in  the  valley  so  much  that  at  Riviere  La  Biche  it  is  not,  from  one 
edge  of  the  plateau  to  the  other,  over  three  quarters  of  a  mile. 
Plateau  de-  No  rock  sections  were  seen  between  the  Landing:  and  Riviere  La 

creasing  in 

height.  Biche,  although  old  slides  occur  at  intervals,  and  no  stream  of  any 

size  falls  into  the  Athabasca  between  these  two  points.  A  rather  sin- 
gular fact  is  the  decrease  in  the  height  of  the  plateau,  this  being  at 
the  Landing  about  three  hundred  and  fifty  feet  about  the  river,  while 
at  Rividre  La  Biche  it  is  only  two  hundred. 
Biche^imprac-  Although  we  had  set  out  with  the  intention  of  ascending  Riviere 
tioabie.  j^a  Biche  in  the  canoe,  this  was  found  to  be  utterly  impossible  owing  to 

the  shallowness  of  the  water,  and  the  strength  of  the  current,  poling, 
paddling  or  tracking  being  out  of  the  question  in  such  a  stream.  The 
only  way  in  which  we  made  any  progress  at  all  was  by  the  half-breed 
wading  in  the  water  and  pulling  the  canoe  up  after  him  by  the  bow,  but 
after  nearly  a  day  of  this  kind  of  work,  finding  ourselves  less  th^n  half 
a  mile  from  the  Athabasca,  with  the  stream  apparently  getting  worse 
instead  of  better  as  we  ascended,  with  three  holes  broken  in  the  bot- 
tom of  our  canoe,  and  all  our  gum  expended  in  the  vain  attempt  to  patch 
them,  I  decided  on  abandoning  what  remained  of  the  canoe,  and  sent  the 
man  on  to  the  Hudson  Bay  Company's  post  for  a  cart. 

Biche ***  ^'^^  ^*  There  is  a  tolerably  good  cart  road  from  the  mouth  of  Riviere  Jja 
Biche  to  the  lake,  cut  out  by  a  Catholic  religious  institution  at  Lac  La 
Biche,  for  the  purpose  of  getting  supplies  down  to  the  Athabasca,  and 
thence  on  to  some  of  their  distant  missions.  Rivitire  Lii  Biche  is  the 
outlet  of  Lac  La  Biche,  and  is  about  one  hundred  feet  wide  at  its 
mouth,  but  very  shallow,  not  averaging  over  six  to  eight  inches  in 
depth.  It  is  exceedingly  rapid,  and  its  bed  is  filled  with  boulders,  prin- 
cipally Laurentian,  but  also  with  a  small  proportion  of  sandstone  and 
limestone.  It  is  very  crooked,  and  although  the  distance  from  the  lake  in 
a  straight  line  cannot  be  over  fourteen  miles,  the  river  must  bo  fully 
three  times  that  length,  making  two  great  bends  to  the  south  and 
one  to  the  north,  besides  a  multitude  of  smaller  ones  from  one  side  of 

Valley  of  R.  la  its  vallcy  to  the  other.  While  the  valley  of  Rivi(^re  La  Biche  is  from 
one  quarter  to  one  half  a  mile  wide  near  its  mouth,  and  two  hundred 
feet  deep,  after  ascending  it  about  fifteen  miles  it  is  not  over  fifty  feet 
deep,  showing  that  the  river  falls  in  that  distance  about  150  feet.  From 
this  point  on  to  the  lake,  it  is  larger,  straighter  and  has  a  much  gentler 
current.  The  cart  road  follows  the  river  all  the  way  notwithstanding 
its  tortuous  course,  it  being  impossible  to  carry  it  straight  across  the 
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country  owing  to  the  numeroas  muskegs.  Leaving  the  Athabasca, 
the  road  passes  for  about  five  miles  through  an  aspen  bush,  where  a 
slight  elevation  occurring,  I  endeavored  from  its  summit  to  obtain  a 
view  of  Raspberry  Mountain,  which  was  reported  to  be  visible  from 
this  point,  but  was  unable  to  distinguish  it.  Looking  towards  Atha- 
basca Landing,  the  country  appeared  to  be  almost  level,  and  to  present  a 
mere  succession  of  low  aspen  ridges  and  muskegs.  On  descending  this 
elevation  a  large  swamp  was  found  at  the  foot  of  it.  A  narrow  strip 
of  good  land  follows  the  river,  and  explains  why  the  road  hugs  it  so 
closely,  but  looking  away  from  the  river,  the  count ly  appears  to  be  a 
mere  worthless  mass  of  muskegs,  the  good  land  intervening  being  of 
too  small  extent  to  be  of  any  value.  On  approaching  the  lake,  which  we 
do  through  an  aspen  bush,  the  land  improves  very  much,  and  in  the 
last  five  or  six  miles  is  of  excellent  quality. 

Lac  La  Biche  lies  nearly  magnetic  east  and  west,  and  is  about  fifteen  Lac  Ut  Biche. 
miles  in  length  and  four  to  five  in  breadth.  Neai*  its  centre,  the 
western  coast  line,  running  in  a  north-easterly  direction  for  about  three 
miles,  narrows  it  down  to  loss  than  two  miles,  then  turning  south- 
easterly, again  increases  the  width  to  over  five  miles.  The  shores  of 
the  lake,  wherever  I  saw  them,  appeared  to  be  sandy,  and  to  shelve 
down  gi*adually,  although  on  the  opposite  side  several  bluffs  from  thirty 
to  fifty  feet  high  were  seen,  which  appeared  to  be  of  sand.  Three 
streams,  each  about  twenty  feet  wide,  fall  into  Lac  La  Biche  from  the 
south-west. 

There  is  a  Roman  Catholic  mission  at  Lac  La  Biche,  and  its  effect  Agrioaiture. 
is  found  in  the  number  of  small  wooden  houses,  and  patches  of  land 
fenced  in,  which  are  seen  nearly  all  round  the  lake.  Although  these 
patches  are  usually  small  in  themselves,  yet  in  the  aggregate  they 
amount  to  a  considerable  area.  From  the  stubble  I  judged  that  the 
crops  must  have  been  very  good,  although  I  could  obtain  no  statistics 
on  this  point,  owing  to  the  inhabitants  being  all  away  engaged  in  the 
fisheries. 

The  land  around  Lac  La  Biche,  although  not  equal  to  that  in  the  g^^^ 
vicinity  of  Edmonton,  is  yet  very  good.  It  appcai-s  to  rise  fi*om  the 
lake  to  a  height  of  about  one  hundred  feet  in  two  or  three  miles, 
is  rather  rough,  and,  looking  up  the  slope,  seems  to  be  dotted  here 
and  there  with  muskegs.  The  tops  of  some  of  the  higher  rolls  were 
also  observed  to  be  gravelly.  Still,  by  far  the  gi'oater  part  of  the  land 
lying  around  the  lake  is  fairly  good,  and  will  no  doubt  some  day  be 
largely  settled. 

From  Lac  La  Biche  a  good  cart  road  leads  to  Victoria.    This  first 
runs  in  a  south-easterly  direction  to  White-fish   Lake,  distant  from^Jjf  ^^*°' 

liac  La  Biche  about  thirty  miles,  and  passes  through  open  country 

7 


98  B  GEOLOGICAL  SURYET  OF  OANADA. 

nearly  all  the  way,  with  the  exception  of  a  few  miles  of  aspen  bush 
passed  through  shortly  after  leaving  the  lake.  In  this  section  of 
country,  though  muskegs  occasionally  occur,  they  are  not  frequent, 
and  will  not  iuterfere  much  with  its  cultivation,  though  its  hilly  nature 
will  lessen  its  value  somewhat  for  agricultural  purposes.  A  peculiar 
feature  of  this  country  is  the  number  of  small  lakes  which  are  scattered 
through  it,  each  being  depressed  below  the  plateau  level  fi*om  one 
hundred  to  one  hundred  and  fifty  feet. 

Little  and  Big  About  twenty  miles  from  the  lake.  Little  Beaver  River  is  crossed, 
'  a  stream  about  seventy-five  feet  wide,  with  a  valley  about  one  hundred 
feet  deep.  The  bed  of  the  stream  is  full  of  boulders.  About  four  miles 
further  on  we  reach  Big  Beaver  River.  Judging  from  the  proximity 
of  these  two  streams,  and  the  direction  in  which  they  are  flowing,  they 
must  unite  within  three  or  four  miles  from  the  point  where  the  trail 
crosses  them.  Big  Beaver  River  is  a  stream  about  one  hundred  feet 
wide,  and  very  rapid,  its  bed,  like  that  of  Little  Beaver  River,  being 
filled  with  bouldera.  Its  valley  is  about  two  hundred  feet  deep  and 
nearly  a  mile  in  width.  The  plateau  south  of  the  river  is  for  some  dis- 
tance thickly  studded  with  boulders,  rendering  it  on  this  account 
worthless  for  agricultural  purposes.     Prom  this   point  to  White-fish 

Ukke.^**^  Lake,  the  country  is  very  rough  and  filled  with  small  lakes.  White- 
fish  Lake  is  about  hve  miles  in  width  by  six  in  length,  and  is  so  called 
from  the  abundance  of  white-fish  which  it,  in  common  with  most  of  the 

Fishing  season,  other  large  lakes  in  this  region  contains.  The  fishing  season  at  Whito-fish 
Lake,  however,  a])pear8  to  be  later  than  at  Lac  La  Bicho,  as  when  I  was  at 
the  latter  place  the  fishing  was  at  its  best,  while  when  I  arrived  here, 
two  days  after,  it  had  not  yet  commenced.  This  probably  depends 
on  the  different  temperatures  of  the  two  lakes. 

Settlement.  There  are  forty  or  fifty  families  of  Indians  and  half-breeds  living 

about  White-fish  Lake,  most  of  them  doing  a  little  farming.  The 
land,  though  rough  and  uneven,  is  very  good,  and  no  difficulty  is  found 
in  raising  cereals  and  root-crops  of  various  kinds.  One  field  of  wheat 
which  I  was  shown,  belonging  to  Mr.  Stainer,  the  Wcsleyan  missionary 
stationed  there,  averaged  twenty-eight  bushels  to  the  acre,  of  excellent 
grain,  although  this  was  the  fourteenth  consecutive  year  in  which  it 
had  been  sown  with  the  same  crop. 

Good  Fish  Good   Fish   Lake   is   about  three  miles  from  White-fish  Lake,  but 

considerably  smaller,  being  about  three  miles  in  width  by  four  in 
length.  It  is  surrounded  by  a  considerable  area  of  excellent  land. 
After  leaving  it  and  climbing  a  ridge  about  one  hundred  and  fifty 
feet  high,  the  road  passes  for  several  miles  through  an  exceedingly 
rough  country,  filled  with  small  lakes,  and  containing  a  considerable 
amount  of  timber.     About  ten  miles  fi*om  Good  Fish  Lake,  the  water- 
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shed  between  Beaver  Eiver  and  the  Saskatchewan  is  crossed,  at  anwatenhed. 
elevation  of  2150  feet.  Prom  this  point  the  road  changes  its  course, 
running  now  in  a  south-westerly  direction.  The  undulations  gradually 
decrease,  until  about  seven  miles  from  the  watershed  they  cease  alto- 
gether, and  the  country  appears  almost  perfectly  level.  During  the  White  Mud 
remainder  of  the  distance  to  White  Mud  River,  about  fifteen  miles,  the 
country  has  the  same  character,  being  fiat  and  nearly  all  open.  The  soil 
is  somewhat  light,  with  occasional  sandy  ridges,  supporting  a  growth 
of  black  pine.  From  White  Mud  River  to  Victoria,  a  distance  of  about 
eight  miles,  the  road  passes  nearly  all  the  way  through  a  sandy  ti*act 
heavily  timbered  with  black  pine. 

Victoria  is  situated  on  a  large  flat  about  seventy-five  feet  above  the  viotoria. 
level  of  the  Saskatchewan,  and  consists  of  the  Hudson  Bay  Company's 
post^  overlooking  the  river,  and  thirty  or  forty  wooden  houses,  with 
small  farms  attached,  which  run  back  to  the  foot  of  the  slope.  The 
flat  is  about  one-thii*d  of  a  mile  wide.  Excellent  crops  were  reported 
by  the  settlers,  who  are  principally  English-speaking  half-breeds,  but 
I  was  unable  to  obtain  any  reliable  statistics. 


ON  THE  GEOLOGY  OF  THE  REGION  BETWEEN  THE  54th 
AND  56th  parallels,  FROM  THE  PACIFIC  COAST 

TO  EDMONTON. 

The  geological  observations  made  between  the  Pacific  coast  at  the  General 
mouth  of  the  Skeena,  and  Edmonton,  by  way  of  the  Peace  River  coun- 
try, may  be  considered  as  resolving  themselves  into  the  description  of 
a  general  section.  This  section  is  about  seven  hundred  miles  in  length, 
and,  in  the  northern  part  of  British  Columbia,  crosses  the  whole  width 
of  the  Cordillera  region  of  the  West  Coast,  embracing  on  the  west  the 
Coast  or  Cascade  Mountaios,  and  on  the  east  the  Rocky  Mountains 
proper. 

Bocks  of  the  Coast  and  Skeena  River. 

It  is  much  to  be  desired  that  a  systematic  examination  of  the  ci**iin- Rocks  of  the 
pled  and  highly  metamorphosed  rocks  which  compose  the  Coast ^^<>**^  ^^*'*«**' 
Ranges  and  most  of  the  adjacent  islands,  should  bo  made,  with  the  pur- 
pose of  ascertaining  the  composition  of  the  series,  and  the  possibility, 
or  otherwise,  of  separating  it  into  subdivisions  differing  in  age.  This 
problem,  however,  not  possessing  any  apparent  immediate  economic 
interest,  has  been  postponed  to  the  definition  of  the  areas  of  the  coal- 
bearing  Cretaceous  rocks.     The  remarks  made  with  regaixl  to  these 
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older  rocks  in  previous  reports,*  therefore  still  hold,  and  we  must  be 
content  to  class  them  for  the  present  under  the  general  name  of  the 
Cascade  Crystalline  series.  While  the  rocks  are  probably  almost  ex- 
clusively PalfiBozoic  and  for  the  most  part  of  about  the  Carboniferous 
period,  areas,  as  yet  undefined,  of  rocks  both  older  and  newer,  may 
occur  in  this  disturbed  coast  belt  In  the  Report  of  1878-79,  the  older 
rocks  of  the  Queen  Charlotte  Islands  are  described  as  containing 
Triassic  fossils  in  their  upper  portion,  but  probably  passing  below  into 
Carboniferous.  The  series,  as  a  whole,  is  built  up  of  volcanic  products, 
limestones  and  argillites,  and  is  not  so  metamorphic  in  aspect  as  that 
of  the  Coast  Ranges  of  the  mainland.  It  is  highly  probable  that  the 
felspathic,  dioritic  and  gnessic  rocks,  with  marbles,  of  the  mainland 
and  its  fringing  archipelago,  may  represent  the  lower  portion  of  the 
Queen  Charlotte  Island  series  in  a  highly  crystalline  state.  At  Port 
Simpson,  Work  Channel  and  Metla  Katla,  a  series  of  schistose  rocks 
appears  which  may  represent  the  distinctly  Triassic  argillites  of  the 
Queen  Charlotte  Islands  in  a  metamorphosed  condition,  but  this  at 
present  is  little  more  than  conjecture.  These  schists  are  dark  in 
colour,  and  may  bo  classed  generally  as  micaceous,  though  distinct 
mica  crystals  are  comparatively  seldom  developed  in  them.  They 
usually  show  lustrous  satiny  surfaces,  which  are  sometimes  undulated, 
and  occasionally  roughened  by  the  developemont  between  the  layere  of 
numerous  small  garnet  crystals.  In  some  layers  the  dark  colour  of 
the  schists  is  evidently  due  to  graphitic  material,  and  calcareous  mat- 
ter is  also  often  present  in  considerable  proportion.  Small  quartz 
veins  frequently  travei-se  the  rocks,  particularly  in  the  vicinity  of 
Fort  Simpson,  where  they  generally  follow  the  bedding  or  lamination 
planes.  Those  rocks  appear  to  compose  the  greater  part  of  the 
Tshimpsian  Peninsula,  dipping  at  Fort  Simpson  and  Metla  Katla, 
north-eastward,  at  angles  not  gonei-ally  very  high,  while  at  the  head 
of  Work  Inlet,  they  are  found  inclined  very  steeply  in  the  opposite 
direction.  They  would  thus  appear  to  occupy  a  synclical  among  the 
more  massive  crystalline  rocks.  Though  the  lithological  resemblance  to 
the  gold-bearing  rocks  of  Cariboo  is  close,  I  cannot  learn  that  gold  in 
paying  quantity,  has  been  found  in  connection  with  the  rocks  on  this 
part  of  the  coast.  The  schists  from  which  the  well-known  larirc  o-arnet 
crystals  are  obtained  on  the  Stickccn  River,  arc  doubtless  of  the  same 
age  with  these,  and  similar  schists  are  known  to  be  largely  devolopeil 
on  other  parts  of  the  coast  to  the  south-east 

The  eastern  side   of  Work  Inlet,  with  the  mountains  bordorinir  it 
appears  to  be  composed  of  massive  granitic  orgneissic  rocks,  the  inlet 
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following  the  line  of  junction  of  these  with  the  schistose  series.  y£he  GnnitMand 
little  rocky  promontory  at  Port  Bssington,  on  the  south  side  of  th^'.i^warSkeena. 
Skeena  estuary,  is  composed  of  grey  hornblendic  granite,  traversed  i^y.*',. 
numerous  dykes  similar  in  composition  but  coarser  in  texture.     PromV-  , 
this  point,  for  about  sixty  miles  up  the  Skeena,  rocks  referable  to  the   r' .- 
Cascade  Crystalline  series  continue  to  prevail,  and  though  good  expo- 
sures are  seldom  met   with  along  the  river  banks,   the  rocks  are        -^     ^. 
displayed  in  the  bare  upper  slopes  of  the  mountains.    Massive  granitic  *1  ••.**• 

rocks  are  no  doubt  largely  developed,  and  form  under  the  influence  of  '■'•*.' 

the  weather,  smooth  rounded  surfaces,  which  becoming  covered  with 
lichen,  present  from  a  distance  a  dull  pui*plish  colour.  The  dips,  ob- 
served in  a  few  places,  were  not  generally  at  high  angles,  and  usually 
in  a  north-eastwaixi  direction.  The  rocks  are  gneisses  and  granites, 
often  hornblendic,  with  micaceous  schists.  Fifty  miles  above  Port  Ess-Sohifta. 
ington  the  last-named  rock  is  shown  extensively  on  small  brooks 
joining  the  river  from  the  mountains  on  the  left  bank. 

The  supposed  general  attitude  of  the  rocks  on  the  lower  part  of  the 
Skeena  is  shown  on  the  section  appended  to  the  map  which  accom- 
panies this  report.  The  most  remarkable  point  is,  perhaps,  the  ab- 
sence, in  so  far  as  ascertained,  of  compressed  and  overturned  folds 
like  those  of  the  southern  part  of  the  province,  represented  in  the 
sections  published  in  the  Report  of  Progress  for  1877-78. 

A  short  distance  below  the  mouth  of  the  Kitsumgalum  River,  occurs  Porphydtio 
a  purplish  felspathic  rock,  which  was  noted  as  a  porphyrite,  but  of  "^ 
this,  the  specimen,  with  others  collected  on  the  Skeena,  has  not  come 
to  hand.  Three  miles  further  on,  a  rock  similar  in  composition,  but 
greenish-grey  in  colour,  again  occure.  Both  these  rocks  are  in  places 
brecciated,  and  so  massive  that  the  attitudes  could  not  bo  ascer- 
tained. They  evidently  resemble  the  rocks  named  the  porphyrite  series 
in  previous  reports,  which  are  extensively  developed  on  the  Iltasyouco 
and  Dean  or  Salmon  Rivens.  Rocks  of  this  character,  from  the  colour 
and  appearance  of  the  outcrops,  evidently  compose  the  lower  hills, — at 
least  along  this  part  of  the  River, — and  it  is  probable  that  the  low  and 
wide  valley  of  the  Kitsumgalum,  continued  southward  by  the  Lakelse 
Lake  valley  to  the  Kitamat  Arm,  marks  the  junction  of  these  Meso- 
zoic  i*ocks  with  the  older  series. 

The  next  exposure  seen  in  ascending  the  river  is  at  Sip-ki-aw  Rapid,  Sip-ki-aw 
and  is  of  grey  granite  of  rather  coai*so  texture.  It  is  traversed  by 
jointage  planes,  which  are  nearly  vertical,  and  would  probably  allow 
the  rock  to  be  quarried  with  some  facility  in  blocks  of  fair  size.  They 
run,  on  a  bearing,  S.  22^  E.  A  short  distance  above  the  mouth 
of  the  Zymoetz  River,  on  the  right  bank,  granitic  rocks  were 
again  seen,  and  it  is  probable  that  the  range  ininning  southwaixl  be- 
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,isi"ebn  the  Zymoetz  and  the  Sip-ki-aw  is  also  granitic  and  that  rocks  of 
,  ',t\i\h  kind  here  form  an  important  mass. 

Zt2wuwkU '•*  ^°  *^®  ®^*'  ^^"^  ^^  *'^®  Zymoetz,  some  miles  from  the  Skeena,  Mr. 

Kitaaia^.' .  •.••![.  J.  Cambie  reports  the  existence  of  a  massive  bed  of  limestone,  dip- 
•..*.  ping  about  north  magnetic,  at  an  angle  of  30^.  Mr.  Cambie  also  in- 
forms me  that  the  stones  in  the  Zymoetz  are  generally  porphyritic, 
..^    /'         proving  the  extension  of  the  porphyi*ite  formation  in  that  direction. 

",/•/  About  Kitsalas  Cafion,  the  rocks  seen  in  the  mountain  sides  appear  to 

V'.'  belong  entirely  to  the  so-called  porphyrite  series.     In  the  cafion  they 

are  found  to  bo  very  compact  in  texture,  but  much  fractured  by  joint- 
age  planes,  and  otherwise  disturbed.  They  are  hard,  greenish  fels- 
pathic  materials,  occasionally  more  or  less  porphyi'itic  in  texture, 
with  little  epidotic  kernels  and  veins.  No  bedding  could  be  made' out, 
but  they  are  occasionally  traversed  by  small  granitic  dykes.  About 
one  mile  above  the  cafion,  on  the  right  bank,  rocks  probably  of  this 
series,  are  seen  in  massive  beds  in  the  top  of  a  mountain,  dipping 
about  north  magnetic  at  an  angle  of  thirty  degrees,  For  about  five 
miles  above  the  cafion,  the  rocks,  examined  in  a  few  places,  appear  to 
be  chiefly  hard  greyish  argil  lites  and  sandstones  or  quartzites.  These 
are  then  followed  by  a  second  mass  of  granite  of  some  importance, 
which  has  all  the  appearance  of  being  intrusive  and  is  much  jointed. 

Material  of  The  material  of  the  bars  and  banks  of  the  river,  and  that  in  the  beds 

river  gravel.         «  ,,  i    ii  ^ 

of  small  streams  joining  it,  probably  gives  a  better  general  representa- 
tion of  the  lithological  character  of  the  rocks  of  this  part  of  its  course, 
than  the  few  exposures  which  occur  along  the  banks.  At  this  point, 
the  gravel  consists  chiefly  of  folspathic  rocks,  purplish,  greyish,  green- 
ish, or  bluish.  These  are  sometimes  brecciatod,  and  the  breccias  occa- 
sionally pass  into  water-formed  conglomerates,  with  well-rounded 
fragments,  the  finer   materials  graduating  into  ordinary  quartzites, 

Meioioic  fossils  sandstones  and  argillites  by  intermediate  varieties.  Fossils  were 
found  in  some  abundance  in  a  bluish  felspathic  rock,  resembling  that 
described  in  a  former  report*  as  carrying  fossils  on  the  Iltasyouco. 
They  include  BelemniteSy  a  Trigonia^  with  other  molluscs  and  a  branch- 
ing coral. 

Sandstones  and     From  this  point  to  the  Forks,  about  forty  miles  following  the  coui-se 

argilhtes.  ^£  ^y^Q  rivcr,  hard  sandstones  and  argillites,  often  well-bedded, 
are  the  prevailing  rocks.  At  Kwatsalix  Canon,  these  rocks  occur  in 
thin  regular  beds,  resembling  those  of  the  Nechacco  group  of  the  Re- 
port of  1876-77.  For  some  miles  above  Kwatsalix  a  range  of  hills  fol- 
lows the  right  bank  of  the  river,  forming  in  some  places  a  rampart- 
like escarpment,  which  is   composed   of  beds   of  the   kind  just  men- 
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tioned,  dipping  away  fi"om  the  water.  Near  Kitseguecla,  the  roeks 
change  somewhat  in  chaittcter.  The  sandstones  are  not  highly  in- 
durated as  before,  but  rather  soft,  and  associated  with  carbonaceous 
shales,  which  occiii*at  ditfei*ent  stages  in  the  formation,  and  are  some- 
times ten  or  more  feet  in  thickness.  At  a  little  distance  these  quite 
resemble  coal  seams,  and  on  closer  examiuation  are  in  fact  found  to  in- 
clude films  and  small  lumps  of  a  material  which,  though  very  im- 
pure and  ashy,  may  be  called  true  coal.  Ironstone  in  nodules  and  impure  coal 
sheets  occurs  in  abundance  in  some  parts  of  the  formation,  and  ob- 
scure plant  impressions  were  observed  in  the  sandstones.  The  rocks 
have  been  irregularly  deposited  in  many  instances,  the  carbonaceous 
shales  in  particular  showing  a  tendency  to  lenticular  forms.  The  whole 
series  of  rocks  has  since  been  violently  flexed,  crushed  and  disturbed, 
so  much  so  that  even  if  coal  seams  of  good  quality  occurred,  they 
would  scarcely  under  any  circumstances,  be  workable  in  this  particu- 
lar spot.  About  two  miles  above  Kitseguecla,  a  well  marked  anticlinal  Antioiinai. 
axis  crosses  the  river,  a  bed  of  conglomerate  participating  in  the  flex- 
ure. At  a  short  distance  further  up  the  last  rock  between  Kitse- 
guecla and  the  Forks  is  seen. 

The  width  of  that  portion  of  the  belt  of  Mesozoic  rocks  crossed  be-  SS? of  MeSo- 
tween  their  firet  appearance  on  the  Skeena  and  the  Forks,  is  about  ^^^J^'"  ®^ 
fifty-seven  miles.  They  lie  in  a  series  of  folds,  of  which  the  axes  hold 
general  north-westerly  and  south-easterly  bearings.  The  angles  of  dip 
are  often  high,  and  the  degree  of  disturbance  implied  considerable, 
the  flexures  being  (foubtless  very  mnch  more  numerous  and  compli- 
cated than  the  diagramatic  section  would  indicate.  It  will  have  been 
observed  that  while  porphyrite,  and  other  felspathic  and  often  brecci- 
ated  rocks  prevail  toward  the  western  margin  of  the  region,  compara- 
tively soft  sandstone,  argillites  and  carbonaceous  argillites,  character- 
ize the  eastern,  the  intervening  region  showing  rocks  *more  or  less  in- 
termediate in  lithological  chamcter  and  degree  of  induration.  To  what 
extent  this  change  may  show  a  true  difference  in  the  character  of  the 
formation  from  west  to  east,  and  in  how  far  it  may  be  accounted  for 
on  the  supposition  that  older  beds,  generally  characterized  by  the  abun- 
dance of  volcanic  materials,  are  represented  to  the  west,  it  is  impos- 
sible, with  the  limited  knowledge  yet  obtained  of  these  rocks,  definitely 
to  state.  It  is  supposed,  however,  that  the  latter  circumstance  actually 
occurs,  though  the  first  mentioned  may  also  have  added  to  the  appear- 
ance of  diflPerence  now  found. 

Bocks  of  Babine  Portage, 

In  proceeding  eastwaixi  from  the  Forks  to   the  northern  end   of 
Babine  Lake,  across  the  intervening  mountain  region,  similar  rocks 
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RookeofBa-  Continue  to  prevail.  Sandstones  are  most  abundantly  represented,  but 
ti^  ^^^'  contain  in  some  places  carbonaceous  shales,  and  towai-ds  the  summit  of 
the  pass  bec<j^e  associated  with  rocks  of  volcanic  origin  like  those 
before  described.  These  occasionally  seem  to  form  fully  one  half  the 
thickness  of  the  beds  represented.  In  one  place  five  miles  up  the 
Sus-kwa  River,  a  few  impressions  of  leaves  were  found.  Some  of  these 
appear  to  be  coniferous.  There  is  one  narrow  angiospermous  leaf  and 
several  grass-like  blades.  Not  far  from  the  summit,  numerous  frag- 
ments of  silicified  wood  were'  obtained,  with  a  few  specimens  of  a 
mollusc,  which,  according  to  Mr.  Whiteaves  who  has  examined  the 
specimetis,  is  a  Thracia  of  the  section  Corimya,  The  species  is  probably 
undescribed,  but  it  is  identical  with  one  from  the  coal-bearing  rocks  of 
the  Queen  Charlotte  Islands. 

The  strike  of  the  rocks  throughout  this  region,  is  generally  nearly 
true  north  and  south,  but  subject  to  great  local  irregulanty.  In  the 
bed  of  the  Tzes-a-tza-kw^  River,  near  the  point  at  which  the  trail  from 
the  Forks  reaches  BabineLake,  fragments  resembling  coal  were  found, 
but  contain  too  much  earthy  matter  to  be  useful  as  a  fuel.  From  the 
appearance  of  the  mountains  visible  from  diiferent  points  in  this  region, 
Meioioic  rocka  it  seems  probable  that  Mesozoic  rocks  of  the  kind  described,  are  very 
widely  spread  in  this  part  of  the  province,  a  belief  confirmed  by  a 
number  of  small  specimens  collected  by  Mr.  Horetzky  to  the  north, 
during  the  expedition  of  1879.  The  hills  behind  the  Hudson  Bay  post 
at  the  north  end  of  Babine  Lake,  on  its  west  side,  are  composed  of 
moderately  indurated  sandstones  with  fine-grained  conglomerates 
striking  N.  43^  E.,  with  a  north-westerly  dip  at  high  angles.  The 
rocks  of  the  Mesozoic  series  may  extend  considerably  further  in  this 
direction,  but  were  not  traced. 

The  total  width  of  the  belt  of  Cretaceous  rocks  crossed  on  this  line, 
which  cuts  the  55th  parallel  at  a  small  angle,  is  little  short  of  one 
hundred  miles. 


wide-spread. 


Horizon. 
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General  Remarks  on  the  Cretaceous  Rocks* 

Precisely  what  horizon  these  rocks  represent,  it  is  at  present  impos- 
sible to  determine,  or  as  yet  to  enter  into  any  details  as  to  their 
arrangement  or  thickness.  From  their  relation  to  the  Porphyrite 
series,  and  the  occurrence  of  the  TJiracia  above  referred  to,  it  appears, 
however,  that  they  must  represent,  at  leiist  in  part,  the  coal-bearing 
series  of  the  Queen  Charlotte  Islands,  while  they  may  even  extend 
upward  to  include  rocks  of  the  horizon  of  those  of  Comox  and  Nanaimo. 

The  existence  of  rocks  of  this  age  is  not  necessarily,  in  itself, 
to  be  regaixled  as  establishing  a  probability  of  the  occurrence  of  coal 
seams  of  economic   value  j    but  the  general   dissemination   over   the 
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district  of  carbonaceous  shales  contaiaing  impure  coal,  points  to  the 
occurrence  of  conditions  such  as  those  required  for  the  deposition  of 
true  coals,  and  indicates  the  possibility,  if  not  the  probability,  of  the 
occurrence  of  coal  beds  of  a  workable  character  in  some  part  of  the 
region. 

Mr.  Horetzky  collected  specimens  of  the  coaly  materials  found  in  ^'ji®*^!?! 
these  i*ocks  on  the  Skeena,  at  two  localities  above  the  Forks.  These  Mr.  HoreuVy. 
were  examined  by  Mr.  C.  Hoffmann  in  the  laboratory  of  the  Survey,  and 
their  analyses  published  in  the  preliminaiy  report  on  this  region,  which 
forms  Appendix  No.  7  of  the  Canadian  Pacific  Railway  Report  of  18'79. 
They  have  since  appeared  in  Mi\  Hoffmann's  portion  of  the  Report 
of  the  Geological  Survey  for  1878-'79,  pp.  12  H.  and  13  H.,  and  need  not 
therefore  be  repeated  in  this  place.  The  specimens  collected  by  Mr. 
Horetzky  precisely  resemble  those  found  at  Kitseguecla,  below  the 
Forks,  but  these  from  the  last  mentioned  place  have  not  been  quanti- 
tatively examined.  They  are  carbonaceous  shales  or  very  impure 
bituminous  coals,  containing  1*05  and  1-52  respectively  of  hygroscopic 
water  and  40-90  and  45*24  of  ash.  They  afford  no  colour  to  a  boiling 
solution  of  caustic  potash,  and  cannot  be  called  lignites** 

In  addition  to  these,  I  received  from  Mr.  Hankin,  when  at  the  Forks  ^^^  ^^^^ 
of  the  Skeena,  a  small  specimen  of  true  coal,  apparently  of  excellent  ^*^^°^^*" 
quality.  This  material  came  from  a  point  on  the  Watsonkwa  River, 
about  eighteen  miles  from  the  Forks,  and  is  reported  by  the  Indians  to 
occur  in  quantity.  I  was  unable  to  visit  the  locality,  but  it  lies  nearly 
on  the  strike  of  the  carbonaceous  beds  seen  near  the  mouth  of  the 
Kitseguecla,  on  the  Skeena,  and  may  therefore  occur  in  a  horizon  nearly 
the  same.  Arrangements  were  made  to  procure  a  larger  specimen,  but 
this  has  not  yet  arrived. 

Mr.  Hoffmann  has  examined  a  fragment  of  this  coal,  with  the  following  Anaiyaia. 
result  : 

Volatile  matter 40-52 

Fixed  carbon 67-51 

Ash 1-97 

100-00 

A  determination  of  the  water  gave  0*85  per  cent.,  as  however,  owing 
to  lack  of  material,  no  control  was  made,  the  amount  of  this  constituent 
is  included  in  the  figure  representing  volatile  matter.  Rapid  heating 
gave  a  firm  coke.  The  ash,  which  was  somewhat  bulky,  had  a  light 
reddish-brown  colour  and  agglutinated  slightly  at  a  bright  red  heat. 
This  is  an  excellent  fuel  and  closely  resembles  a  coal  of  the  tme  coal 
measures.* 

*  For  details  as  to  physioal  character  of  thiB  specimen,  see  the  report  above  referred  to. 
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Babine  Lake. 


Porta«re. 


Stuart  Lake. 


In  the  presont  isolated  poBition  of  the  northern  interior  of  British 
Ck)lambia,  the  possible  existence  of  workable  deposits  of  coal,  is  a  matter 
of  indiflPerence;  but  in  the  event  of  the  opening  of  any  route  through  it, 
it  would  be  exceedingly  desirable  to  have  all  parts  of  the  extensive 
Mesozoic  area  subjected  to  a  geological  examination  as  close  as 
possible. 

Eochs  of  Babine  and  Stuart  Lakes. 

A  rapid  traverse  in  canoe  and  boat  of  these  lakes,  did  not  allow  much 
information  as  to  the  i*ocks  surrounding  them  to  be  obtained,  but  it 
is  pi*obable  that  no  very  important  gap  in  the  section  results,  as  the 
line  nearly  follows  that  of  the  general  strike  of  the  beds.  The  Creta- 
ceous rocks  like  those  previously  described,  continue,  apparently,  for 
some  distance  down  Babine  Lake,  but  exposures  are  few.  At  twenty- 
five  miles  from  the  upper  end  of  the  lake,  on  the  west  side, 
a  basaltic  amygdaloid,  evidently  of  Tertiaiy  volcanic  age  occurs,  and 
on  the  opposite  side  of  the  lake,  near  the  knee  or  bend,  basaltic  rocks 
foi*m  a  i*ather  fine  display  of  inclined  columns  about  eighty  feet  high. 
At  eleven  or  #relve  miles  from  the  upper  end  of  the  lake,  on  the  north 
side,  rocks  which  are  doubtless  Palaeozoic  in  age,  and  probably  repre- 
sent a  portion  of  Cache  Creek  group*  appear.  They  consist  of  white 
limestone  or  marble  in  thin  beds,  with  greenish  schists,  hornblendic  or 
occasional  ly  micaceous,  and  quartzi te.  Those  rocks  probably  also  occupy 
a  considorable  stretch  of  the  south  shore.  Eastward  thoy  are  succeeded 
by  granite,  which  is  in  turn  followed  by  basaltic  and  other  Tertiary 
volcanic  rocks,  which  appear  to  form  a  synclinal  running  north-west- 
ward across  the  extremity  of  the  lake,  and  compose  the  conspicuous 
mountain  at  its  south-eastern  angle. 

The  trail  between  Babine  and  Stuart  Lakes,  probably  leads  for  some 
miles  over  Tertiary  volcanic  rocks,  which  are  then  succeeded  by  granite, 
generally  grey  and  hornblendic.  The  rocks  at  the  Stuart  Lake  end  of 
the  portage  are  all  of  this  character.  The  small  island  at  the  Yi-ko 
River  is  of  similar  material,  with  a  lamination  nearly  vertical  and 
running  N.  30°W.  The  mode  of  occurrence  of  the  granitic  and  Ter- 
tiary volcanic  rocks  here,  resembles  that  described  in  a  previous  re- 
port as  existing  at  the  east  end  of  Fraser  Lake. 

In  travelling  down  Stuart  Lake,  the  granites  are  soon  replaced  by 
schistose  rocks,  which  are  when  first  seen  greyish  in  colour,  and  pro- 
bably for  the  most  part  argillite  or  quartzite.  At  a  small  island  on 
which  we  landed,  about  half  way  down  the  lake,  the  rock  was  found  to 
be  a  grey  glossy  schist,  probably  referable  to  the  Cache  Creek  group 

*See  Reports  uf  Progress  1871-72  p.  61, 1877-78  pp.  169  B.  173  B. 
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of  former  reports.  The  massive  limestones  of  the  north-east  side  of  the 
lake  were  first  clearly  seen  in  the  range  of  hills  north  of  the  Pin-che  carboniferonB 
River.  These  limestones  have  been  described  by  Mr.  Selwyn  and  ^™«***^°**- 
myself  in  previous  reports,  and  by  the  discoveiy  of  FusuUtub  in  them 
daring  the  exploration  of  187G,  have  been  shown  to  be  of  Carbonifer- 
ous age.  They  are  the  northward  continuation  of  the  typical  Cache 
Creek  limestones  of  the  provisional  classification  of  the  report  for 
1871-72. 

Stuart  Lake  to  McLeod!s  Lake, 

m 

For  the  region  on  the  line  of  trail  from  Foii;  St.  James,  on  Stuart  Region  jrener- 
Lake,  to  Fort  McLeod,  little  information  exists,  for,  as  elsewhere  noted,  oo/ei^d. 
the  drift  covering  is  deep.  The  nearly  parallel  section  on  the  Lower 
Neehacco,  about  fifty  miles  further  south,  is  described  in  the  Report  of 
Progress  for  1876-77.  The  Palaeozoic  rocks  of  the  Cache  Creek  series 
are  there  found  to  be  succeeded  to  the  eastward  by  a  broad  belt  of 
Mesozoic  and  probably  Cretaceous  rocks,  which  were  designated  as  the 
Neehacco  series.  These  are  covered  to  the  eastwaixl  by  accumulations 
of  Tertiary  age.  The  strike  of  the  Cache  Creek  and  Neehacco  rocks 
woald  carry  them  across  the  lino  of  section  now  described,  and  the 
existence  of  i*ocks  belonging  to  both  these  series  appears  to  be  proved 
by  the  abundant  occurrence  of  fragments  referable  to  both  groups 
in  the  drift.  It  is  probable  that  no  very  extensive  spread  of  Tertiaiy 
rocks  stretches  so  far  north  from  the  Neehacco,  but  Tertiary  stones  are 
also  found  in  the  drift,  and  about  a  mile  and  half  east  of  Carrier  Lake, 
an  amygdaloidal  basalt  with  small  white  ciystals  of  chabazite  was  seen 
in  place,  proving  that  patches  at  least  of  the  volcanic  portion  of  the 
Tertiary  occur.  A  small  exposure  of  hard  rusty  shales  and  sandstones 
of  indeterminate  character,  is  seen  where  the  trail  first  reaches  the 
Salmon  River  from  the  west.  North-oast  of  Carp  Lake,  is  an  isolated  oid  fimeimes 
exposure  of  gneissic  and  granitic  rocks,  noticed  by  Mr.  Selwyn  in  *"  *™°* 
1875.*  These  rocks  are  quite  peculiar  in  appearance,  being  composed 
of  quartz,  orthoclase  felspar  and  mica,  with  garnets,  forming  in  some 
cases  a  coarsely  crystalline  aggregate.  As  will  subsequently  appear, 
they  must  be  older  than  the  rocks  of  the  Misinchinca  and  Rocky  Moun- 
tains, and  therefore  also  older  than  the  Cache  Creek  rocks  of  Stuart 
Lake.  I  believe  them  to  be,  in  fact,  the  oldest  rocks  met  with  on  this 
line  of  traverse,  and  possibly  even  of  Laurentian  age.  The  region  here 
characterized  by  these  rocks  is  probably  not  very  extensive,  judging  by 
their  comparatively  small  representation  in  the  drift  of  the  locality. 
The  occurrence  of  these  oldest  rocks  forming  comparatively  low  ground 

*B«l>ort  of  Proffrew  Oeol.  Survey  of  CanadA,  1875-76,  p  8L 
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Rooks  of  Long 
Lake  River. 


at  the  present  watershed  between  the  Pacific  and  Arctic  streams,  which 
flowing  westward  and  eastward  cut  through  the  probably  altogether 
newer  ranges  of  the  Coast  and  Eocky  Mountains,  is  very  interesting. 

On  Long  Lake  River  and  the  lower  part  of  Iroquois  Creek,  somewhat 
extensive  exposures  show  greenish  and  grey  felspathic  schists,  occa- 
sionally almost  nacreous,  and  associated  with  grey  much  haixiened  but 
fine-grained  limestone  and  black  slaty  argillite,  which  occasionally  be- 
comes a  micaceous  schist.  The  general  strike  is  N.  77°  E.,  with  a  south- 
erly dip  at  an  angle  of  about  60°.  These  rocks,  doubtless  form  a  por- 
tion of  the  Palaeozoic  series  extending  eastward  fmm  McLeod's  Lake. 


General 
arrangement 


Bochs  of  McLeodCs  Lake^  Misinchinca  River  and  the  Rocky  Mountains. 

About  McLeod's  Lake,  the  rocks  are  limestones  and  limestone-schists, 
with  felspathic  beds,  and  appear  to  be  sharply  folded.  Fi'om  a  few 
exposures  noted  by  Mr.  Selwy n,  these  rocks  seem  to  continue  in  a  north- 
westward direction  on  the  Parsnip  for  sixty  miles,  and  it  is  supposed 
that  they  are  again  represented  in  the  massive  and  shaly  limestones  of 
the  main  range  of  the  Rocky  Mountains,  thirty-five  miles  to  the  north- 
east. They  appear,  in  the  region  between  Fort  McLeod  and  the 
mountains,  to  form  in  the  main  a  broad  synclinal  fold,  in  which  lie  the 
schistose  rocks  of  the  Misinchinca  River,  with  a  minimum  width  of 
fourteen  miles.  These  schists,  while  showing  almost  throughout  south- 
westerly dips,  are  probably  arranged  in  a  number  of  sharply  over- 
turned folds,  and  have  no  such  thickness  as  would  appear  on  a  cui'sory 
view.  The  schists  extend  northwaixi  in  this  trough  for  an  indeter- 
minate distance,  crossing  the  Peace  River  at  the  mouth  of  the  Finlay. 

The  section  on  the  Misinchinca,  referred  to  above  in  general  terms, 
exhibits  numerous  varieties  of  schistose  rocks,  which  may  be  classed 
together  as  mica-schists,  though  differing  much  in  appearance.  One 
of  the  most  abundant  is  a  pale  silvery  mica-schist,  finely  laminated 
and  soft.  This  passes  into  bluish  and  grey  mica-schists,  while  felspathic 
schists  and  argillites  with  little  micaceous  matter  are  also  represented, 
and  in  some  places  hold  staurolite.  Quartzites  are  also  present,  being 
Conglomerates,  occasionally,  (as  in  the  case  of  beds  which  are  supposed  to  immediately 
overlie  the  limestones  on  Atunatche  Creek),  fine-grained  and  saccha- 
roidal,  but  in  other  places  micaceous,  and  passing  into  fine  grained 
schistose  conglomerates.  These  are  very  peculiar  in  appearance,  being 
composed  of  rounded  or  sub-angular  fragments  of  quartz  and  ortho- 
clase  felspar,  precisely  resembling  the  varieties  of  these  minerals 
found  in  the  granitic  and  gneissic  rocks  near  Carp  Lake,  the  quartz 
even  possessing  the  same  slightly  opalescent  character.  These  are  im- 
bedded in  a  silvery  micaceous  matrix,  and  the  whole  has  evidently  in 


Misinchinca 
schists. 
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some  cases  been  much  compressed.  It  may  be  that  much  of  the  mica- 
ceous character  of  the  Misinchinca  schists,  is  due  to  the  inclusion  of 
ready-formed  mica  from  the  same  source  as  the  quartz  and  felspar 
fragments.  It  is  quite  evident,  that  the  Cai*p  Lake  rocks  were  fully 
metamorphosed  and  undergoing  waste,  at  the  time  of  the  deposit  of  the 
Misinchinca  schists,  and  as  these  are  clearly  the  same  with  those  hold-  Rocks  of  goid- 
ing  gold  in  the  Cariboo  region,  and  pi"obably  also  with  the  Andei'son  ^'  senes. 
River  and  Boston  Bar  rocks  of  the  lower  Frasor,  and  schistose  zones 
elsewhere  found  in  the  province,  an  important  step  in  establishing  the 
relative  age  of  some  of  the  older  rocks  is  secured. 

In  some  homogeneous  beds  on  the  Misinchinca,  a  superinduced  slaty 
cleavage  rendere  the  true  dip  uncertain.  The  resemblance  of  the  rocks 
to  those  of  Cariboo,  and  the  probable  identity  in  age,  might  lead  to  the 
belief  that  important  gold  deposits  may  occur  in  this  wide  schistose 
belt.  It  is  to  be  remarked,  however,  that  quartz  veins  are  seldom  met 
with,  and  that  the  rocks  contrast  in  this  respect  markedly  with  those 
of  Cariboo,  and  though  miimte  scales  of  gold  were  obtained  in  trial 
washings  on  the  bars  in  the  stream,  and  the  region  appeal's  to  be  one  Gold  prospects. 
worth  prospecting,  there  is  no  strong  ground  for  a  belief  in  its  richly 
auriferous  chai*acter. 

The  north-west  and  south-east  valley  occupied  by  Azouzetta,  orAtunatche 
Summit  Lake,  the  Atunatche,  and  the  south-east  or  main  branch  of  the^****^' 
Misinchinca,  marks  the  junction  of  the  schistose  rocks  with  the  under- 
lying limestones,  which  here  form  the  main  range  of  the  Rocky 
Mountains.  The  higher  slopes  of  those  mountains  are  to  a  great  extent 
bare,  and  the  dip  of  the  limestone  beds  can  bo  observed  at  a  great  j^  .  .. 
distance.  It  varies  from  about  50°  to  nearly  90°  to  the  south-west- stones. 
ward.  Behind  our  camp,  at  the  summit,  the  general  strike  was  found 
to  be  S.  50°  B.  The  thickness  of  the  limestone  must  be  at  least  1000 
or  2000  feet,  and  may  be  much  greater.  It  is  generally  a  bluish-grey 
crypto-crystailino  rock,  not  highly  altered,  and  lying  in  rather  thin 
beds,  which  sometimes  become  even  shaly.  Shaly  argillitos  like  those 
of  the  Misinchinca,  but  not  so  much  altered,  are  also  seen.  Chorty 
concretions  and  layei*s  occur  in  the  limestones,  resembling  the  typical 
cherly  quartzites  of  parts  of  the  Cache  Creek  group,  and  some  beds  of 
the  limestone  appear  to  have  been  bi*oken  up  and  reconstructed  while  in 
process  of  deposition,  forming  brecciated  layers  with  evenly  bedded 
ones  above  and  below  them.  A  similar  circumstance  is  noted  by  Mr. 
Selwyn  with  rogaiti  to  the  limestones  of  McLeod's  Lake  Mountain,  and 
was  also  observed  in  the  Stuart  Lake  limestones.  A  few  very  obscure 
fossils  were  found  in  the  limestones  at  the  summit  of  the  pass,  but 
not  sufficiently  perfect  for  determination.  The  best  preserved  is  a 
portion  of  the  dorsal  valve  of  a  smooth  brachiopod,  possibly  a  small 
Athyris  with  a  strong  mesial  fold  and  sinus. 
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The  Omenica  Gold  District, 

The  Omenica  gold  district,  lying  to  the  west  of  the  lower  part  of  the 
Parsnip  River,  from  what  can  be  ascertained  of  the  character  of  its 
rocks,  must  be  situated  on  a  trough  of  schistose  sediments  similar  to 
that  of  the  Misinchinca,  but  separated  from  it  by  the  limestones  of  the 
Parsnip  and  their  north-western  continuation.  As  this  district  has 
never  been  visited  or  reported  on  by  any  member  of  the  Geological 
Survey,  though  it  appears  to  possess  much  pi*ospective  importance, 
it  may  be  useful  to  incorporate  what  is  known  of  it  with  the  present 
report. 

The  known  auriferous  localities  here  lie  about  fifty  miles  north  of  a 
line  passing  westward  from  Pine  Pass  by  Forts  McLeod  and  St.  James. 
There  are  three  routes  by  which  Omenica  may  be  reached. — First,  from 
the  coast  by  the  Skeena  River,  Babine  Portage  and  Firepan  Pass.  This 
route  is  travelled  by  canoe  and  on  foot.  Second,  by  a  trail  from  Fort  St. 
James,  practicable  for  pack  animals;  and  third,  by  canbo  or  boat  from 
the  eastward  by  the  Peace  and  Finlay  Rivers.  Without  entering  into 
details,  a  glance  at  the  map  will  show  how  completely  isolated  this 
district  is,  and  account  for  the  scarcity  and  high  price  of  provisions, 
which  has  prevented  the  working  of  any  but  good  paying  claims  and 
hindered  the  thorough  examination  of  the  country. 

The  main  points  which  seem  to  bear  on  the  possible  future  of  the  dis- 
trict are  Jis  follows : — (1.)  The  existence  of  rich  deposit  of  gold,  and  the 
possibility  that  with  greater  facility  of  access  the  known  area  covered 
by  these  would  bo  increased,  and  that  it  would  become  possible  to  work 
those  of  a  lower  gnulo.  (2.)  The  occurrence  of  pellets  of  native  silver  or 
amalgam  in  association  with  the  gold.  It  may  not  be  found  possible  to 
trace  this  material  to  veins  of  workable  dimensions,  but  its  presence 
seems  in  some  degree  to  show  the  general  argentiferous  character  of 
the  district.  (3.)  The  chief  promise  of  future  importance  as  a  mining 
centre  seems  to  lie,  however,  in  the  fact  that  highly  argentiferous 
galena  occurs  in  some  abundance,  and,  it  is  reported,  in  well-detined  and 
wide  veins.  These  it  is  impossible  at  present  to  utilize,  owing  to  the 
cost  of  labour  and  carriage,  but  the  subjoined  particulai's  may  serve  to 
give  some  idea  of  the  character  of  the  deposits. 

According  to  Mr.  Woodcock,  of  Victoria,  some  of  the  most  important 
veins  arc  in  the  vicinity  of  a  stream  called  Boulder  Creek. 

That  known  as  the  "Arctic  Circle"  is  said  to  be  about  twenty  feet 
wide,  and  to  show  about  four  feet  of  highly  metalliferous  ore.  It  is 
exposed  by  the  brook  in  a  face  about  thirty  feet  high.  The  claim 
adjoining  this  is  called  the  "  Black  Warrior,*'  and  shows  a  vein  eight 
feet  wide  of  nearly  pure  galena.  Other  specimens  have  been  obtained 
from  places  within  a  radius  of  eight  miles  from  this  locality. 
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Near  Lost  Creek  a  vein  known  as  the  "  Champion  Ledge  "  is  found, 
and  runs  nearly  parallel  with  the  stream.  Particulars  as  to  its  size 
are  wanting.  Another  vein  on  this  creek  is  i-eported  to  bo  twenty  foet 
wide. 

Mr.  Woodcock  has  favoured  me  with  copies  of  the  following  analyses  AniOyMs  of 
of  two  specimens  of  the  ores  fi*om  this  district,  by  Messrs.  Johnston, 
Matthy  &  Co.,  London,  England. 

Arctic  Circle  Van, 

Lead 26-80 

Iron 2-50 

Silver 0.13 

Sulphur , 6*35 

Silica.... 61-60 

Alumina . .  1-40 

Combined  water 0  96 

Oxjgen  and  loss 0-27 

Silver  equal  to  44*2  oz.  per  ton  of  20  cwt. 

A  second  analysis  of  the  Arctic  Circle  ore,  is  by  G.  W.  Hopkins,  San 
Francisco,  and  gives  the  following  result : — 
Silver,  per  ton,  40-81  oz.,  or  $52.76. 
Gold,  ti*ace. 
Pig  lead  would  contain  about  50  oz.  to  the  ton. 

Black  Warrior  Vein, 

Lead 20  25 

Iron 2-15 

Silver 009 

Sulphur 4-80 

Silica 69-80 

Alumina 1-50 

Combined  water 1  -00 

Oxygen  and  loss 1*41 

10000 
Silver  equal  to  29-8  oz.  per  ton  of  20  cwt. 

A  second  assay  of  the  "  Black  Warnor,"  by  Messre.  Kiehn,  Hemme 
&  Co.,  San  Francisco,  showed  the  sample  to  contain  98  oz.  or  $126.70 
of  silver  to  the  ton,  equal  to  $187.10  per  ton  of  pig  lead. 

Two  assays  of  specimens  of  ore  from  a  deposit  known  as  the  "  Mam- 
moth Ledge,"  gave  the  following  results.  Assay  by  Thomas  Price, 
San  Francisco: — 

Gold,  per  ton,  Vji  o« $  2 .  06 

Silver,     do       32  ^^  oz 41.89 

$43.95 
Clean  galena  would  assay  $131.85. 
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Assay  by  Messrs.  Siehn,  Hemme  &  Co.,  San  Francisco: — 

Gold,  per  ton $6.28 

Silver,     do 91.13 


Pig  lead  would  contain  207  oz.  to  the  ton. 


$97.41 


A  specimen  of  quartz  with  galena,  fi*oin  a  stream  near  Mansen  Creek 
in  the  same  district,  was  examined  by  Mr.  Hoffmann  some  yeai-s  ago* 
and  found  to  contain  8*971  oz.  of  silver  to  the  ton,  with  traces  of  gold, 
but,  as  Mr.  Hoffmann  remarks,  the  silver  is  confined  to  the  galena^  of 
which  a  small  quantity  only  occui*s  in  the  vein-stone,  and  which  must 
consequently  be  highly  argentiferous.  An  analysis  in  the  laboratory 
of  the  Survey,  of  a  sample  of  galena  from  the  Arc£ic  Circle  vein, 
separated  as  far  as  possible  from  the  gangue,  gave  128  oz.  of  silver  to 
the  ton.  A  specimen  of  ore  from  the  Champion  Ledge,  including 
galena  and  gangue,  showed  20  oz.  of  silver  to  the  ton  and  a  trace  of 
gold. 

General  char-  It  would  thus  appear  that  a  considerable  percentage  of  silver  occurs 
in  all  the  galenas  examined  from  this  district,  and  that  if  the  veins 
are  sufiiciently  large  and  constant  in  character,  the  region  must  be  of 
importance  when  sufficient  means  of  access  to  it  are  provided. 

All  these  ores  might,  by  oixiinary  process  of  dressing  and  washing, 
be  raised  neai'ly  to  the  grade  which  they  show  when  the  precious 
metals  are  calculated  to  the  proportion  of  galena  contained. 

Miners.  During  the  summer  of  1879,  there  were,  as  I  have  been  informed, 

about  sixty  white  men  engaged  in  Omenica,  with  twenty  Cliinamen, 
and  sixty  to  seventy  Indians,  the  latter  receiving  wages  as  laboui-ei-s  at 
$3  a  day.  I  am  inclined  to  believe,  however,  that  these  figures  may 
be  rather  above  the  mark  than  below  it. 


Fossiliferous 
limestones. 


Rocks  of  Upper  Pine  River, 

In  travelling  down  the  Pine  River  from  its  source,  the  attitude  of 
the  limestone  bods  is  found  to  become  less  uniform,  and  they  appear 
to  be  nearly  flat  in  some  of  the  mountains.  The  pebbles  in  the  stream 
are  almost  entirely  of  glossy  schists  like  those  of  the  Misinchirica  re- 
gion, though  these  rocks  were  not  observed  in  phice  in  this  j)art  ol'  the 
valley.  Near  the  northernmost  point  of  the  bend  which  Pine  Iliver 
now  makes,  on  the  left  bank  of  the  stream,  some  fossils  were  found,  in 
beds  of  shaly  limestone  with  south-eastward  dip  at  an  angle  of  80°. 
The  fossils  have  been  examined  Mr.  J.   F.  Whiteaves,  who  recognizes 
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amoDg  them  Atrypa  reticularis^  Linn,  and  another  species  of  brachiopod 
too  imperfect  for  determination.  Also  throe  or  four  species  of  corals, 
mostly  fi-agmentary,  one  of  them  apparently  a  Zaphrentis  or  Cyatho- 
phyUum,  A  mile  and  a  quarter  further  down,  a  stream  entere  ffom  the 
north,  constituting  the  Upper  Fork  of  the  river.  To  the  west  of  this 
stream  is  a  block  of  mountains,  high  and  rough,  the  beds  of  which 
appear  to  have  general  south-westerly  dips,  and  are  for  the  most  part 
limestones.  Along  the  north-eastern  escarpment  of  this  range,  how- Qaartsite. 
ever,  extensive  beds  of  saccharoidal  quartzite  must  appear,  probably 
coming  from  below  the  limestone,  as  the  brook  just  mentioned  is  paved 
with  quai'tzite  and  limestone  pebbles  almost  to  the  exclusion  of  the 
silvery  schistose  fragments,  which  to  this  point  characterize  the  bed 
of  the  main  stream  of  Pine  Eiver. 

A  few  miles  further  on,  near  the  eastern  base  of  Canoe  Mountain,  in 
rock  slides  which  descend  from  it  to  the  boixier  of  the  river,  were  found, 
the  cast  of  a  small  Bensseleria,  which,  according  to  Mr.  Whiteavos,  is 
rather  like  JB.  Icevis  of  Meek  from  the  Devonian  rocks  of  the  Mac- 
kenzie River,  with  some  unrecognizable  fragments  of  other  brachiopods. 

Toward  the  eastern  border  of  the  limestone  ranges,  the  beds  become  'Alpine  Trias.' 
much  disturbed,  and  haixl  black  calcareous  shales  holding  uumei*ous 
specimens  of  Monotis  subcircularis,  like  those  described  by  Mr.  Selwyn 
on  the  Peace  River  forty  miles  to  the  north-westwaiHl,  appear.  The 
precise  relation  of  these  rocks  to  the  limestones  was  not  ascertained, 
and  I  regret  that  the  time  at  my  disposal  did  not  allow  a  moi*e  com- 
plete examination  of  the  rocks  in  the  vicinity  of  Canoe  Mountain.  It 
remains  uncei*tain  whether  the  limestones  form  an  anticlinal  over- 
turned to  the  eastward,  or  meet  these  newer  beds  at  a  line  of  fault. 
No  indications  of  the  latter  structure  were,  however,  noticed.  It  may 
not  improbably  be  that  the  Monotis  beds  are  the  little  altered  represen- 
tatives of  the  schists  of  the  Misinchinca  River.  Immediately  after  the 
appearance  of  the  Monotis  beds,  at  the  point  where  the  Pine  River 
assumes  a  north-easterly  course,  the  older  rncks  are  concealed  by  the 
outcrop  of  the  Cretaceous  sandstones  and  conglomerates. 

Cretaceous  Bocks  of  Pine  Eiver 

At  whatever  period  the  elevation  of  the  Rocky  Mountain  range  to  Rooky  Moun- 
the  south  and  east  of  this  point  may  have  occurred,  it  is  clear  that  {jJJJf  *  ■**<*" 
portions  of  the  limestones  and  associated  rocks  above  described,  must 
have  projected  as  islands,  or  formed  a  more  or  less  continuous  shore-line 
at  the  time  of  the  deposition  of  the  Cretaceous  beds  liere  lying  to  the  east 
of  them.  These,  in  the  vicinity  of  the  mountains  appear  to  be  com- 
posed almost  exclusively  of  sandstones  and  conglomerates,  and  with 
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Flexures. 


little  exception  maintain  this  character  on  the  Pine  River  as  far  as  the 
Middle  Forks,  a  distunce  in  a  direction  at  right  angles  to  the  main 
axis  of  folding,  of  thirty-four  miles  from  the  older  rocks.  The  sand- 
Sandstones  and  stones  are  generally  brownish  in  colour,  contain  little  calcareous  mat- 
*  ter,  and  are  oflen  quite  coarse  in  grain.  They  are  usually  regularly 
bedded,  and  broad  surfaces  are  frequently  ripple-marked.  In  the 
coarser  grits  and  conglomerates,  the  constituent  fragments  are  found 
to  be  almost  entirely  of  cherty  material  like  that  occuring  in  the  more 
resistant  of  the  limestone  beds  about  thq,  summit  of  the  pass.  In  the 
immediate  vicinity  of  the  mountains,  these  rocks  are  thrown  into  a 
series  of  sharp  folds,  which  have  a  general  direction  of  north-west  by 
south-east,  and  in  which  the  beds  occasionally  oven  show  overturned 
dips.  At  about  sixteen  miles  from  the  edge  of  the  older  limestones, 
the  flexures  of  these  I'ocks,  which  have  been  diminishing  in  amount, 
cease,  and  the  beds  become  practically  horizontal ;  and  though  at  the 
Middle  Forks  slight  undulations  were  again  noted,  these  are  probably 
not  more  than  may  be  accounted  for  by  some  original  inequality  in 
deposition.  From  sections  exposed  in  the  nearly  bare  hillsides  of  Pine 
River,  the  thickness  of  the  scries  must  be  at  least  2000  feet,  and  may 
be  much  more. 

The  flexures  of  the  sandstone  series,  as  they  occur  in  the  hills  form- 
ing the  north  side  of  the  Pino  River  valley,  arc  shown  in  the  section 
on  Plate  7. 

While  there  is  no  means  of  arriving  at  the  precise  age  of  most  parts 
of  the  sandstone  series  of  the  Upper  Pine  River,  I  see  no  reason  to 
doubt  that  it  forms  the  coarse  littoral  portion  of  the  Cretaceous  rocks 
which  spread  so  widely  to  the  eastward.  It  seems  probable,  as  more 
fully  detailed  elsewhere,  that  fine  shaly  materials  become  increasingly 
abundant  in  receding  from  the  mountains,  and  that  the  rocks  eventually 
resolve  themselves  into  the  subdivisions  described  below.  Further, 
while  the  rocks  of  the  Upper  Pine  River  may  be  described  as  sand- 
stones and  conglomerates,  shaly  beds  are  not  altogether  absent.  At  a 
point  nine  miles  from  the  western  edge  of  the  formation,  two  beds  of 
carbonaceous  shale,  four  and  throe  feet  thick  respectively,  were  ob- 
served to  occur  near  the  water  level.  They  include  coaly  fragments, 
and  obscure  impressions  of  sedge-like  plants  wore  found  in  sand- 
stones in  the  same  vicinity.  At  another  place,  nineteen  miles  from 
the  western  edge  of  the  limestones,  about  Mty  feet  in  thickness  of 
blackish  shaly  beds  appears  in  a  lateral  ravine.  With  the  shales  are 
beds  of  nodular  ironstone,  and  thin  ferruginous  sandstone  layers.  These 
beds  underlie  the  mass  of  the  sandstones  forming  the  hills,  and  pro- 
bably represent  the  summit  of  the  '  Lower  Shales'  of  the  classification 
subsequently  given,  for  in  the  sandstones  several  hundred  feet  above 
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thorn,  Mr.  McConnell  found  a  few  fossils  which  appear  to  be  identical 
with  those  characterizing  the  *  Lower  Sandstones '  of  the  Lower  Forks 
of  Pine  Eivor.  On  these  specimens  Mr.  J.  F.  Whiteaves  furnishes  the 
following  note : — 

1.  Cyrena — ^Casts  of  a  Cyrena,  with  outline  very  like  that  of  C.  (  Vel-^^^^ 
oriiina)  I>urkeeiof  Meek,  from  the  '*  Bear  River  Series  "  of  Wyoming 

and  Utah. 

2.  Corbula — Cast  of  the  left  valve*  of  a  large  Corbula,  apparently 
closely  allied  to  the  smooth  variety  of  (7. /?^n/(9rm/s,  Meek,  from  the 
Bear  River  Scries  of  Sulphur  Creek,  near  Bear  Biver,  Utah,  but  broad- 
er posteriorly  and  [with  the  beaks  pointing  distinctly  forwai-ds.  The 
same  species  was  collected  by  Mr.  Selvvyn  at  Pine  River  Forks,  in 
1875.  In  the  same  year  Mr.  Selwyn  collected  at  Dunvegan,  and  on 
the  Peace  River,  3t>  miles  from  Dunvegan,  specimens  of  a  Naera-Uke 
Corbula,  which  can  R(;arcely  be  distinguished  from  the  ribbed  variety 
of  C.  pyrifonniSj  but  in  these  shells  the  posterior  end  is  elongated  and 
narrowly  attenuated  and  the  Ix^aks  point  decidedly  backwai*ds. 

3.  Pteria — Cast  of  the  left  valve  of  a  small  Pteria,  Much  too  im- 
perfect for  identification,  but  apparently  rather  like  P  Nebrascana  of 
Evans  and  Shumard. 

4.  Ostrea — Detached  valves  of  a  small  species. 

At  a  point  somewhat  further  up  the  river,  impressions  of  a  large 
Inoceramm  were  observed,  but  it  was  found  impossible  to  procui'e 
specimens. 

These  rocks  of  Upper  Pine 'River  appear  to  me  to  represent  those  Sabdivision  of 
descrilxjd  by  Mr.  Selwyn  on  the  corresponding  portion  of  the  Peace  ous. 
River  above  the  Cailon  of  the  Mountain  of  Rocks.  From  a  study  of 
Mr.  Selwyn's  section  on  the  Peace  River,  in  conjunction  with  the  addi- 
tional information  now  obtained,  and  more  particularly  in  the  light  of 
the  fine  sections  on  the  Smoky  River,  I  believe  that  the  rocks  under- 
lying the  portion  of  the  Peace  River  country  embraced  in  the  present 
report  may  be  subdivided  as  follows,  in  descending  oixler: — 

1.  Upper  sandstones  and  shales  with  lignite   coals.     (Wapiti 

River  Sandstones.) 

2.  Upper  dark  shales.     (Smoky  River  Shales.) 

3.  Lower  sandstones  and   shales  with  lignite   and    true   coals. 

(Dunvegan  Sandstones.) 

4.  Lower  dark  shales.     (Fort  St.  John  Shales.) 

For  the  region  lying  to  the  east  of  the  point  now  attained  in  the 
course  of  the  description,  it  will  be  more  convenient  to  treat  of  the 
places  characterized  by  each  subdivision  together. 
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Cower  Shales.  Lavcet  Sholcs. — This  subdivision,  accoixling  to  Mr.  Selwyn's  notes, 
appears  to  occupy  the  Upper  Peace  valley  for  a  length  of  nearly  fifly 
miles,  extending  from  a  point  about  six  miles  below  Hudson's  Hope  to 
a  short  distance  below  the  mouth  of  Pine  River  North.  The  rocks  are 
described*  as  "  dark  earthy  shales,  in  parts  chai'aclerized  by  numerous 
bands  and  septarian  nodules  of  clay  ironstone,  many  of  which  enclose 
large  ammonites,  and  they  are  also  associated  with  sandy  calcareous 
layers  holding  other  Cretaceous  fossils,  among  which  a  species  of 
Inoceravius  is  tolerably  abundant,  while  in  the  dark  argillaceous  shales 
scales  of  fishes  are  frequently  observed."  In  a  section  about  a  mile 
below  Port  St.  John,  these  rocks  have  a  thickness  exceeding  600  feet. 

Ui^Pm!^"  ^^  ^^^  ^^^^  occupied  by  the  lower  shales  is  not  wide,  however,  as  the 
overlying  sandstones  are  found  in  the  higher  ground  at  no  great  dis- 
tance back  from  the  river  valley.  At  the  point  above  mentioned,  in 
descending  the  Peace  River,  they  are  overlain  by  the  sandstones  of  the 
next  succeeding  subdivision,  and  do  not  again  appear  till  at  about  five 
miles  below  the  mouth  of  the  Rividre  Bruld,  or  twenty-five  miles 
above  the  confluence  of  the  Peace  and  Smoky  Rivers.  They  extend 
for  about  the  same  distance  up  the  Smoky  River,  till  the  light  southerly 
dip  of  the  boils  brings  the  overlying  subdivision  down  to  the  water 
level.  On  Peace  River,  below  the  mouth  of  the  Smoky,  these  beds  are 
followed  by  sandstones  which  at  some  distance  down  the  stream  form 
rampart^like  clitfs.  These  have  not,  however,  been  geologically  exam- 
ined, and  it  is  not  known  whether  they  are  a  return  of  the  Lower 
Sandstones,  or  a  yet  older  series  underlying  the  Lower  Shales. 

The  small  exposure  of  shales  probably  representing  this  subdivision 
on  the  Upper  Pine  River,  has  alroiuly  been  alluded  to. 

The  fossils  obtained  by  Mr.  Selwyn  from  those  rocks  near  Fort  St. 
John,  include  numerous  crushed  specimens  of  a  large  Ammonite^  resem- 
bling, according  to  Mr.  Whiteavcs,  Frionocyclus  Woolgariy  but  a  new 
species.  The  Inoceramus  may  not  improbably  be  /.  problematicns,  and  a 
Pteria  specifically  the  same  with  one  from  the  locality  on  Upper  Pine 
River  described  on  p.  115  b. 

The  Lower  Sandstones  and  Shales,  constituting  the  next  subdivision, 
appear  to  be  much  more  widely  spread.  It  is  probable  that  a  consider- 
able part  of  the  sandstones  of  the  Upper  Pine  River  may  belong  to 
this  subdivision.  It  is  well  characterized,  however,  about  the  canon 
and  at  the  Lower  Forks  of  Pine  River,  and  seems  from  the  informa- 
tion at  present  available,  to  occupy  the  valley  of  Peace  River  for  a 
distance  of  about  one  hundred  miles,  between  the  mouth  of  Pine  River 
North,  and  the  point  below  the  mouth  of  the  Riviere  Brule  indicated  in 
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a  preceding  paragraph.  It  also  crosses  the  Smoky  River  with  a  width 
in  the  bottom  of  the  valley  of  nine  miles,  and  may.  ihrther,  I  believe, 
be  regarded^as  probably  including  the  sandstones  of  the  Cafion  of  the 
Mountain  of  Hocks  above  Hudson's  Hope. 

In  the  Pine  River  Cai5on,  the  rocks  of  this  subdivision  ai*©  flaggy  pJ^^^Jr*" 
sandstones,  often   brownish-grey  in  color  and  false-bedded  or  ripple- Canon. 
marked,  greenish-grey   fine-grained  sandstones  and  black  soft  argil- 
laceous sandstones  and  shales  holding  plant  impressions,  also  occur. 
In  the  valley  of  a  small  stream  which  cuts  the  bank  on  the  south  side 
of  the  cafion,  not  far  above  the  river  level,  Mr.  Selwyn,  in  1875,  found, 
in  alternating  strata  of  sandstones  and  shales,  four  thin  seams  of  coal, 
which  in  descending  order  are — six  inches,  eight  inches,  two  feet,  and  Goal  seams. 
eight  inches  thick.    A  number  of  fossils  were  also  found  in  the  associ- 
ated beds,  consisting  of  leaf-impressions  and  shells.    *'  The  former  occur 
chiefly  in  beds  below  the  coal  scams,  and  the  latter  in  the  intervening 
sandy  shales,  and  in  the  ferruginous  and   calcareous  concretionary 
nodules  which  accompany  the  latter."    These  coal  seams  and  the  associ- 
ated beds  are  at  least  1700  feet  below  the  sandstones  of  the  summit  of 
Table  Mountain,  and  as  the  beds  are  nearly  horizontal,  this  difference 
in  elevation  must  closely  correspond  with  the  actual  thickness  of  the 
rocks.     For  a  portion  of  the  ascent  of  Table  Mountain,  however,  the 
rocks  are  not  seen,  though  about  200  feet  thick  of  sandstone  caps  the TabieMoantain 
hill.     It  is  therefore  uncertain  whether  the  subdivision  classed  as  the 
Upper  Shales  may  occur  in  the  concealed  interval  and  the  sandstones  at 
the  summit  represent  the  Upper  Sandstone  series,  or  whether, — as  is 
perhaps  more  probable,— the  entire  thickness  of  the  rocks  from  the  edge 
of  Pine  River  to  the  summit  of  Table  Mountain,  should  be  classed  as 
belonging  to  the  Lower  Sandstones,  which  in  this  case  must  here  have 
a  very  great  thickness.     In  the  sandstones  of  the  summit  of  the  moun- 
tain numerous  specimens  of  Inoceramus  altusy  a  species  previously  noted 
in  beds  supposed  to  i^epresent  the  Pierre  group  in  Wyoming,  were 
found  by  Mr. Selwyn.    The  fuel  occuring  in  the  above-described  section 
Bcaroely  differs  from  true  bituminous  coal,  containing,  according  to  an 
analysis  by  Mr.  Hoffmann  but  2*45  per  cent,  of  water,  and  yielding  a 
bard  coke. 

The  fossil  plants  and  molluscs,  obtained  from  the  beds  in  the  vicinity 
of  the  Lower  Forks  of  Pine  River,  are  reviewed  on  a  succeeding  page. 

On  the  lower  part  of  Coal  Brook,  which  flows  into  the  East  Branch  Coal  Brook. 
of  Pine  River,  extensive  exposures  of  the  Lower  Sandstones  occur. 
Coal  was  discovered  here  by  Mr.  J.  Hunter  in  1877,  and  is  mentioned 
by  him  in  the  Canadian  Pacific  Bailway  Boport  of  1878  (p.  7D).  Mr. 
Hunter  favoured  me  with  specimens  collected  by  him  at  the  time,  and  I 
have  since  personally  examined  the  locality.   The  coal  occurs  in  several 
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beds  and  appeara  to  be  of  good  quality,  but  so  far  as  obseiTed  all  are 
very  thin,  the  thickest  measuring  about  six  inches.  The  coal  resembles 
that  above  mentioned,  but  contains  7*83  of  water  and  less  ash,  and  does 
not  yield  a  coherent  coke.  Coal  also  occure  on  the  east  branch  of  Pine 
River  above  the  mouth  of  Coal  Creek,  and  there  is  much  gi'ound  to 
hope  for  the  discovery  of  coal  seams  of  workable  thickness  in  this 
region. 

The  rocks  associated  with  the  coals  are  sandstones  and  sandy  shales, 
generally  grey,  but  becoming  blackish  where  most  argillaceous.  The 
series  is  usually  very  regularly  bedded,  though  many  of  the  sandstones 
show  current  stnicture,  and  there  are  occasional  marked  local  depar- 
tures from  horizon  tali  ty.  The  IkkIs  also  include  ironstone,  which  in 
some  places  is  quite  abundant,  forming  nodular  sheets.  Ironstone  also 
occura  in  this  manner  in  some  of  the  rocks  of  the  same  subdivision 
seen  about  the  Forks  of  Pine  River. 

On  Peace  River,  the  rocks  of  this  subdivision  are  supposed,  as  above 
noted,  to  form  the  banks  for  a  long  distance.  They  are  described  aa 
consisting  of  similar  alternating  sandstones  and  shales,  the  former  often 
worn  out  by  the  weather  into  fantastic  shapes,  the  latter  generally' 
markedly  arenaceous  in  character.  In  the  bare  hill  behind  Dunvegan, 
a  thickness  of  about  400  feet  of  these  beds  is  shown,  consisting  of 
brown  and  grey  sandstones  and  sandy  shales,  which  hold  numerous 
fossils.     The  beds  appear  to  be  horizontal  or  nearly  so  throughout. 

On  the  Riviere  Brul^,  near  its  mouth,  about  foarteen  miles  from 
Dunvegan,  Mr.  AfcConncll  examined  a  reported  coal  seam,  which 
proved  to  be  a  lignite  coal  of  inferior  quality,  and  about  twelve 
inches  only  in  thickness.  Coal  or  lignite  is  also  reported  to  occur 
on  Riit  River  ten  or  fifteen  miles  from  Dunvegan,  but  the  locality 
was  not  visited.  Thin  irregular  seams  of  poor  lignite  were  noticed  in 
banks  a  few  miles  below  Dunvegan  on  the  same  side  of  the  river. 

On  Smoky  River  the  Lower  Shales  appear  to  blend  at  their  summit 
with  the  sub<livision  now  under  consideration,  which  is  shaly  at  the 
base,  but  in  the  main  represented  by  sandstones,  generally  yellowish 
and  soft,  but  often  nrxiularly  hardened.  The  nodules  or  concretions 
are  fre<juently  masses  exceeding  six  feet  in  diameter,  which  as  the}' 
weather  from  the  bed  fall  into  the  river,  and  considerably  imj)ede  it^ 
course.  The  highest  bed  of  the  Lower  Sandstones  is  found  at  a  sharp 
bend  of  the  river,  with  a  rapid,  three  miles  north  of  the  Little  Smoky. 
It  is  a  m:issive  soft  grey  sandstone,  with  abundant  fragments  of  plants, 
often  root-like,  and  in  one  place  distinctly  repi'esenting  the  base  and 
roots  of  a  tree,  and  evidencing  a  teri'estrial  surface.  Overlying  this  is 
a  thin  carbonaceous  film,  which  at  a  short  distance  further  up  the  river 
becomes  a  seam  of  lignite  coal  two  and   a  half  inches  in  thickness. 
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This,  according  to  an  analysis  by  Mr.  Hoffmann,  contains  11-52  per 
cent,  of  water.  It  is  interesting  to  find  the  coal-bearing  character  of 
this  part  of  the  formation  maintained,  though  by  a  seam  so  inconsider- 
able, so  far  to  the  eastwai^d. 

The  beds  seen  in  the  Cafion  of  the  Mountain  of  Bocks,  are  sandstones,  coai  from 
conglomerates  and  shales  with  coal  seams.   The  thickest  seam  obsei-ved  SSS^^ano^ 
by  Ml".  Selwyn  in  this  place  was  but  six  inches,*  but  in  July,  1879,  Mr. 
Gamble  noticed  one  about  two  feet  in  thickness.  The  following  analysis 
of  a  specimen  of  coal  from  this  locality,  collected  by  Mr.  Selwyn,  fs 
pablished  by  Dr.  Harrington.f 

Slow  coking.     Fast  coking. 

Water 210  2-10 

Volatile  combustible  matter 21*54  2509 

Fixed  carbon 71-63  6808 

Ash 4-73  4-73 

100-00  lOOOO 

Katio  of  volatile  to  fixed  combustible  by  slow  coking  1-3.32,  by  fast 
coking  1-2*71.  By  rapid  heating  the  coal  yielded  a  fine  coke,  and  it 
may  be  regarded  in  all  respects  as  a  fuel  of  excellent  quality,  only 
requiring  to  be  found  in  sufficient  quantity  to  claim  importance. 

The  resemblance  between  this  and  the  coal  fi'om  Pine  River  Canon  is 
close,  and  both  are  better  in  quality  than  those  from  any  other  part  of 
the  region  east  of  the  mountains  embraced  in  this  report. 

From  the  rocks  which  I  have  called  the  Lower  Sandstones,  in  the 
vicinity  of  the  Lower  Forks  of  Pine  Eiver,  a  number  of  molluscan 
fossils  have  been  obtained.  Some  were  collected  by  Mr.  Selwyn  in  the 
beds  associated  with  the  coals  on  Coal  Gully  near  the  cafion.  Others 
by  myself  in  large  loose  blocks  in  the  lower  part  of  the  Bast  Branch. 
Among  those  collected  by  Mr.  Selwyn  the  following  forms  occur, 
according  to  Mr.  Whiteaves : — 

A  fragment  of  an  Inoceramus,v»\yQ»  oi  Pteria^Cyrena^  Ostrea  and  apoesiisTrom 
broken  cast  of  a  Unio.  Of  these  the  second  and  third  are  specifically  Jj^]JJJ®*°<*" 
identical  with  those  represented  on  the  Upper  Pine  River,  described  on 
p.  115  B.  In  addition  to  these  a  Corbula,  the  same  with  that  from  the 
place  just  referred  to,  and  a  smooth  Goniohasis  were  found  by  us.  In 
1875,  Mr.  Selwyn  procured  the  following  fossils  at  Dun  vegan,  behind 
the  Fort : — Ostrea  sp.,  Inoceramus,  Corbula  like  C.pyriformis  Meek,  Bra- 
chydontes  multilinigera,  Meek,  Corbula,  small  species,  Cyrena,  Gofiiobasis, 
and  a  small   belemnite.      A  specimen    of    Scaphites  ventricosus  was 

•  Report  of  Progress  Qeol.  Survey  of  Canada,  1875-76,  p.  63. 

t  Report  of  Progress  Geol.  Survey  of  Canada,  1876-77,  table  facing  p.  479. 
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also  found  loose  in  Muddy  Creek  near  Dunvegan,  and  at  a  point 
thirty-six  miles  above  Dunvegan,  on  the  Pine  Kiver,  an  assemblage  of 
forms  like  those  of  Dunvegan  is  again  found,  but  with  the  addition  of 
a  shell  like  a  Mactra  or  TeUina.  No  molluscan  fossils  or  determinable 
remains  of  plants  were  found  in  the  Lower  Sandstones  on  the  Smoky 
Biver. 
go^from  The  fossils  before  alluded  to,  obtained  in  loose  stones  in  the  Rividre 

Brul^,  or  Burnt  Eiver,  by  Mr.  McConnell,  though  very  like  some  Lara- 
mie forms,  may  be  of  the  same  age  as  those  above  described.  They  in- 
clude, according  to  Mr.  Whiteaves,  the  following  forms:  Unio  nov. 
sp  ?.  Corhula  pt/riformis  f  Mock,  Corbula  Engelmanni  f  Meek,  a  Vim- 
paray  like  V.  Conradi,  M.  &  H.,  a  Lioplax  (or  CasstapeUa)  like  L.  sub- 
tortuosdy  M.  &  H.,  sp.,  a  species  of  Gomobasis,  very  like  the  smooth- 
shelled  variety  of  G,  Simpsoni  Meek. 

The  plant  remains  from  the  lower  shales  are  from  the  Pine  River 
Cafion,  the  Forks  of  Pine  River,  and  lower  part  of  Coal  Brook,  places 
included  in  a  district  not  over  eight  miles  in  diameter,  and  may  be 
treated  together,  though  the  sepai*ate  localities  arc  indicated  in  connec- 
tion with  the  species  mentioned.  The  following  pi*eliminary  note  on 
these  plants  has  been  kindly  furnished  by  Principal  J.  W.  Dawson : — 

Note  on  Cretaceous  Fossil  Plants  from  the  Peace  Biver  Country, 

Note  on  fossil  The  plants  referred  to  below  are  of  much  interest,  as  representing  in 
Dawson.  '  *  a  northern  locality  a  flora  akin  to  that  of  the  Dakota  Group  of 
the  United  States  geologists,  which  may  be  regarded  as  Lower  Creta- 
ceous or  at  least  as  belonging  to  the  lower  part  of  the  Middle  Creta- 
ceous, and  is  the  oldest  in  which  broad-leaved  Exogens  of  similar 
types  to  those  now  existing  predominate.  It  will,  however,  be  seen, 
from  the  table  (p.  128)  that  these  plants  occur  in  beds  believed  to  be 
somewhat  higher  in  the  series,  or  nearly  on  the  horizon  of  the  Niobrara 
gi'oup.  They  will  thus  supply  an  interesting  link  in  the  history  of 
the  American  Cretaceous. 

The  present  note  is  intended  merely  as  a  preliminary  to  a  more  full 
description. 

1.  Cycadites. — The  collection  contains  several  leaves  of  this  genus, 
all  belonging  to  one  species,  and  of  the  type  of  the  modem  Cycas 
revoluta,  though  of  small  size,  the  largest  having  been  less  than  a  foot 
in  length.  This  species  is  closely  allied  to  leaves  of  this  genus  found 
in  the  Cretaceous  of  Europe,  but  is  probably  new ;  and  will  be  described 
under  the  name  of  C.  Unjiga,  from  the  Indian  name  of  the  Peace  River. 
The  specimens  of  this  species  are  chiefly  from  Pine  River  Forks.  One 
fragment  occurs  in  the  collection  from  Table  Mountain,  apparently 
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finotn  the  reddish  sandstones  near  the  top,  which  contain  Inocera- 
nms  aituSf  and  a  well  preserved  leaf  was  obtained  by  Mr.  Selwyn 
from  a  loose  slab  on  that  part  of  the  Peace  Eiver  occupied  by  the 
Lower  Sandstones  twenty-five  miles  above  Dunvegan. 

2.  GarpoUthes, — One  specimen  represents  a  remarkable  frnit  which 
18  either  a  nut  of  three  centimeters  in  diameter,  surrounded  with  a 
dense  mass  of  radiating  laminar  fibres,  five  centimetres  long,  or  is  a 
romided  rhachis  bearing  very  long  fruit  scales.  The  central  mass  is 
carbonaceous,  and  shining,  with  spiral  pits  marking  the  attachment  of 
these  surrounding  organs.  These  are  apparently  flat,  three  millimetres 
wide,  with  a  central  smooth  band,  and  scolloped  or  toothed  edges.  I 
can  only  co^jectare  that  it  may  be  a  peculiar  globular  mass  of  fructifi- 
cation, possibly  of  some  cycadaceous  plant,  but  of  course  not  probably 
belonging  to  that  which  bore  the  leaves  above  mentioned.  From  the 
Forks  of  Pino  River. 

3.  Magnolia, — Of  this  genus  there  are  two  well-marked  kinds  of 
leaves.  One  of  them  is  closely  allied  to  Af.  tenuifoUa  of  Lesquereux, 
but  more  acute  at  the  point.  The  other  is  a  larger  leaf,  seventeen 
centimetres  in  length  and  six  broad,  and  remarkable  for  narrowing  in 
a  uniform  manner  from  the  middle  to  the  base  and  apex.  Both  species 
are  from  Coal  Brook. 

4.  Cory  a, — Leaflets  of  apparently  a  very  large  hickory  leaf,  with  the 
nervation  of  this  genus,  but  with  entire  edges.  These  specimens  are 
firom  Coal  Brook. 

6.  ProtophyUum, — Of  this  genus,  quite  chai*acteristic  of  the  Dakota 
Cretaceous,  but  of  somewhat  uncei*tain  affinities,  there  are  two  species, 
one  of  them  allied  to  P.  rugosum  of  Lesquereux,  the  othQC  quite  dis^ 
tinct,  but  resembling  an  unnamed  species  from  the  Dakota  group  of 
Ellsworth,  Colorado,  now  in  the  collection  of  the  McGill  University. 
The  specimens  of  both  these  species  are  from^Coal  Brook,  where  they 
are  to  be  found  scattered  over  large  slabs  in  a  fine  state  of  preservation, 
but  difficult  to  break  out  without  proper  tools. 

6.  MerUspermitesf — A  very  broad  leaf,  ten  centimetres  wide  and 
seven  long,  cordate  at  base  and  with  waved  margins  and  seven  nerves. 
Goal  Brook. 

7.  8aUx. — ^A  long  narrow-leaved  species,  like  8.  fleocuasa,  Newberry, 
or  8.  protcefolia^  Lesq.    Coal  Brook. 

8.  Laurophyllum, — Besembles  Lesquereux's  L,  reticulatum^  a  very 
characteristic  Dakota  species.    Pine  Eiver  Forks. 

9.  Diospyros. — Group  of  leaves,  scarcely,  if  at  all,  distinguishable 
from  D.  anceps,  Lesq.    Pine  River  Forks  and  Caiion. 

10.  Glyptastrolms  gracilUmus,  Lesq. — This  very  characteristic  plant, 
whatever  its  true  affinities,  is  represented  by  a  number  of  branchlets, 
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most  of  them  obscure,  but  some  quite  distinct.  SpecimeDS  from  the 
Forks  of  Pine  River. 

11.  Sequoia. — A  few  branchlets  of  the  type  of  S.  LangsdorfflL    From 
the  Forks  of  Pine  River. 

12.  Sphenqpteris. — ^A  delicate  fern,  referable  to  this  genus  provision- 
•        ally,  till  its  fructification  can  be   found.     From  the  Forks  of  Pine 

River. 

The  above  accord  with  the  stratigraphical  position  assigned  to  the 
beds,  namely  below  the  horizon  of  the  Fort  Pierre  Cretaceous.  It  is  a 
distinct  flom  from  that  of  the  Cretaceous  coal-measures  of  Vancouver 
Island,  or  that  of  the  Laramie  or  Lignite  Tertiary  of  the  plains.  It  is 
older  than  either,  and  very  nearly  akin  to  that  of  the  Dakota  group, 
'  as  illusti*ated  in  Lesquereux's  Memoir  in  the  Repoi-ts  of  the  United 

States  Geological  SuiTcy  of  the  Territories,  and  Newberry's  "  II Instiga- 
tions *'  in  the  same  reports. 

The  presence  of  remains  of  a  Cycadites  is  a  noteworthy  feature, 
especially  when  we  consider  the  northern  latitude  of  the  locality,  and 
selves  as  a  link  of  connection  with  the  Lower  Cretaceous  and  Jurassic 
floras.  These  Cycadaceous  remains  are,  however,  quite  distinct  from 
those  from  the  Lower  Cretaceous  of  the  Queen  Charlotte  Islands,  col- 
lected by  Mr.  Richardson  and  described  by  me  in  the  Report  of  the  Geo- 
logical Survey  of  Canada  for  1873. 
fre8h*water°  The  Lowcr  Saudstones  evidence  estuarine,  fresh-water  and  terrestrial 
moUuBcs.  conditions  throughout,  and  the  molluscs  show  a  mingling  of  distinc- 
tively Cretaceous  forms,  with  fresh-water  types,  the  closest  analogy 
of  which  is  with  those  of  the  Laramie  Group.  Though  some  doubt 
may  obtain  as  to  the  stratigraphical  position  of  the  fossils  found  loose 
in  Riviere  Bruld,  which  may  possibly  represent  an  outlier  of  Laramie, 
this  need  not  be  allowed  to  influence  our  conclusions  with  regard  to 
the  others.  The  molluscs  and  plants  of  Pine  River  Cafion  lie  together 
beneath  at  least  ITOO  feet  of  strata,  the  uppermost  beds  of  which  hold 
Lioceramus  alius ;  and  judging  from  the  genei-al  persistency  in  type  of 
land  and  fresh-water  molluscs  it  will  be  by  no  means  surprising  if, 
when  more  points  of  comparison  are  available,  the  earlier  (-retaceous 
and  Laramie  faunas  are  proved  to  resemble  each  other  very  closely. 
Upp6rShaies         The  Upper  Shales,  constituting  the  next  overlyinn:  sulxlivision,  were 

on  Coal  Brook.  /-/  j  o  ./      o  » 

well  seen  only  on  Coal  Brook  and  on  the  Smoky  River.  On  the  first- 
named  stream,  ^ve  miles  east  of  the  Lower  Forks  of  Pine  River,  the 
Lower  Sandstones  are  succeeded  by  dark  grey  or  bluish-black  thin 
bedded  shales,  of  which  at  least  200  feet  in  thickness  is  exposed  in 
ascending  the  brook  to  the  point  at  which  the  valley  becomes  shallow 
and  drift  deposits  conceal  the  underlying  rocks.  At  their  base  the  Upper 
Shales  blend  to  some  extent  with  the  underlying  sandstone    forma- 
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tion,  and  near  tbo  lino  of  junction  were  found  a  few  marine  shoHs, 
among  which  is  a  small  Ostrea. 

The  Upper  Shales  cross  the  Smoky  River  with  a  width  of  about  On  Smoky 
thirty-six  miles.  The  rocks  are  hei^e  greyish  and  bluish  to  nearly 
black  shales,  and  hold  abundance  of  ironstone,  and  in  some  places  large 
feri'o-calcarcous  scptarian  nodules.  In  one  locality  a  layer  of  nearly 
pure  ironstone  three  to  four  feet  thick  was  noticed,  which  further 
down  the  river  became  a  ferruginous  sandstone,  but  maintained  its 
place  and  thickness  with  great  regularity  for  miles,  and  enabled  the 
fact  of  the  low  southwanl  dip  of  the  rocks  to  be  ascertained,  by  rising 
in  the  bank  faster  than  the  bed  of  the  river  could  be  supposed  to 
slope  down. 

A  specimen  of  ironstone  from  this  part  of  the  Smoky  River  has  been  iroMtone. 
found  by  Mr.  Hoffmann  to  contain  30*98  per  cent,  of  metallic  iron, 
with  15*94  of  insoluble  matter. 

Near  the  base  of  the  sulxlivision  occurs  a  considerable  thickness  of  Bocannes. 
very  dark  shales,  probably  highly  carbonaceous.  In  these  the  slow 
and  smothered  combustion  which  has  given  the  Smoky  River  its  name, 
has  taken  place  in  a  number  of  localities,  and  was  in  progress  in  1879  in  a 
scarped  bank  forming  the  angle  at  the  junction  of  the  main  stream 
with  the  Little  Smoky.  The  very  lowest  beds  of  the  subdivion  become 
paler  in  tint  near  the  junction  with  the  Lower  Sandstones. 

The  combustion  of  the  shales  on  Smoky  River  was  observed  in 
August,  1870,  in  but  one  locality,  that  just  alluded  to.  A  small 
quantity  of  smoke  was  here  seen  issuing  from  crevices  at  a  considerable 
height  above  the  nver,  while  reddened  masses  of  shales  indicate  por- 
tions of  the  bods  which  had  already  been  burnt  out.  These  so-called 
'Bocannes'  are  dose ri bod  by  Mr.  Sclwyn  in  the  report  already  several 
times  referred  to,*  but  those  seen  by  him  were  nearer  the  mouth  of 
Smoky  River,  and  in  the  Lower  Shales  of  my  classification.     At  the  Cause  of  the 

combustion. 

time  of  m3"  visit  to  Smoky  River  no  combustion  was  observed  in  the 
Lower  Shales,  though  marks  of  its  former  occurrence  were  seen.  An 
examination  of  specimens  of  the  shale  by  Mr.  Iloff^mann  shows  the 
presence  of  a  largo  quantity  of  vei*y  finely  divided  pyrites,  with  car- 
bonaceous matter.  These  together  are  quite  sufficient  to  account  for 
the  slow  combustion  observed,  and  the  pyrites  may  under  certain  cir- 
cumstances spontaneously  initiate  the  phenomenon  by  the  heat  evolved 
during  its  decomposition. 

From  the  upper  portion  of  the  Upper  Shales  on  the  Smoky  River,  a  Fossils  from 
short  distance  north  of  the  crossing  place  of  the  trail  from  Du n vegan  shaS^^*'^ 
to  Sturgeon  Lake,  in  latitude  55°  28',  a  number  of  fossils  were  obtained, 


*  Keport  of  Progress  Qeol.  Survey  of  Canada,  1875-76,  pp.  58, 73. 
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Upper  Bvid- 

itonMand 

ShalM. 


Litholoffioal 
ohMTAoter. 


Liffnite  ooaL 


among  which  Mr.  Whiteaves  recognises  the  following  forms,  proving 
the  hoi*izon  to  be  that  of  the  Pierre  Group  of  the  Missouri  region,  with 
the  addition  of  a  few  forms  of  the  Fox  Hill,  or  next  overlying  group, 
and  establishing  a  close  connection  between  those  remote  localities : — 

Htmituter  Humphreysiantu,  Meek  &  Hayden. 

Oiiraa. 

Pteria  Unguiformit^  Evans  &  Shnmard. 

Pteria  Nebraseanoj  Evans  &  Shnmard. 

Inoeeramui  mytHoptUy  Oonrad.    Abundant. 

Fo2m^— like  F.  Meeki  of  Evans  k  Shnmard. 

lAmoptU  partnda  f  Meek  k  Hayden. 

Nueula  eaneeUatOj  Meek  k  Hayden. 

Nueulana  himdeata.  Meek  k  Hayden. 

Protoe€ardia  (Leptocardia)  rarcL,  Evans  k  Shnmard. 

Chmiomya  Americana,  Meek  k  Hayden. 

Lioputha  (jCymella)  undaia.  Meek  k  Hayden. 

Anitomyon  paUUiformUt  Meek  k  Hayden. 

Lunaiiaj  species  indeterminable. 

Aporrhais  idangtdata,  Meek  k  Hayden. 

SeapkUei  ventrieotus,  Meek  k  Hayden. 

BaeulUeSf  crushed  fragments.     Species  unrecognizable. 

The  Upper  Sandstones  and  Shales  are  well  shown  at  the  mouth  of 
Mountain  Creek,  which  entore  the  Wapitn-  or  Elk  River  thirteen  miles 
from  its  mouth,  and  on  the  lower  part  of  the  Wapiti  River.  About  the 
mouth  of  Mountain  Creek  are  numerous  exposures  of  horizontal  bods 
consisting  of  sandstones,  generally  soft  and  flaggy,  shaly  sandstones, 
shales  and  clays.  The  sandstones  are  often  nodular,  and  hold  bands 
and  sheets  of  ironstone,  togolhei*  with  coaly  fragments  and  obscure 
fossil  plants.  They  are  yellowish,  or  greyish,  or  bluish-grey  in  tint, 
while  the  shales  and  clays  have  often  a  brownish  earthy  appearance. 
This  earthy  character  of  parts  of  the  formation,  at  times  renders  it 
difficult  to  distinguish  it  locally  from  the  overlying  drift  deposits;  but 
it  would  appear  that  at  least  one  bed  of  soft  rusty  conglomerate  is 
included  in  it.  The  pebbles  in  this  are  composed  chiefly  of  Rocky 
Mountain  quartzites,  while  those  now  found  in  the  bed  of  the  river 
show  a  considerable  proportion  of  Lauren tian  origin.  Owing  to  its 
horizontal  or  nearly  horizontal  attitude  the  total  thickness  of  beds 
exposed,  belonging  to  this  subdivision,  is  not  great,  probably  not 
more  than  200  to  300  feet. 

In  Mountain  Creek,  large  fragments  of  lignite  coal  in  angular  blocks 
which  have  evidently  not  travelled  far,  strew  the  bars.  Yery  thin  seams 
of  coal  were  observed  in  the  banks,  but  the  loose  pieces  must  be  derived 
from  thicker  beds,  which  may  outcrop  below  the  water  of  the  brook  or 
be  concealed  by  slides  in  the  banks.     Similar  fragments  of  lignite  coal 
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are  foand  along  the  Wapiti  Kiver  above  the  mouth  of  Mountain  Creek, 
showing  that  coal  beds  must  also  occur  on  the  upper  course  of  the 
Wapiti. 

The  lowest  beds  of  this  subdivision  occur  on  Smoky  Kiver,  at  the SMtion 'at Inmo 
water  level,  about  ten  and  a  half  miles  below  its  junction  with  theiUTer. 
Wapiti,  but  it  is  seen  in  the  higher  parts  of  the  banks  for  about  eleven 
aiid  a  half  miles  further  down,  or  to  the  crossing  of  the  trail  fix)m  Dun- 
vegan  to  Sturgeon  Lake.  Near  the  base,  a  seam  of  good  lignite  coal 
five  inches  in  thicknes  was  observed,  associated  with  the  following 
stratfli  in  descending  order  to  the  water  level : — 

Feet.    Inches. 
Shaly  clay 6 

Sandstones  with  ironstone  nodules 6 

Bhales 1 

Sandstone 10 

Coal 0  5 

Carbonaceoos  shale  forming  an  underclay ....     2 

30  5 


Thickness  of  SubcUvisians  on  the  Smoky  River. 

The  avei*age  southerly  dip  of  the  bods  exposed  in  the  Smoky  River 
section  appears  to  be  at  the  rate  of  five  to  eight  feet  in  the  mile. 
Taking  this  in  conjunction  with  the  probable  slope  of  the  river  bed,  the 
following  approximate  minimum  thickness  for  the  several  subdivi- 
sions as  here  developed,  is  obtained  : — 

Feet. 

1.  Upper  Sandstones  and  Shales,  top  not  seen 200 

2.  Upper  Shales 350 

3.  Lower  Sandstones  and  Shales 100 

2.  Lower  Shales,  base  not  seen 250 

900 

No  fossils  were  obtained  in  the  Upper  Sandstones  and  Shales,  nor,  in  ti*i.o1o-io^ 
the  Smoky  River  section,  in  the  Lower  Sandstones  and  Shales,  or  Lower  '•J53?i^^  *' 
Shales.  The  lithological  similarity  of  subdivisions  1  to  3,  and  2  to  4  is 
so  close,'  that  it  is  only  in  an  undisturbed  section  like  that  of  Smoky 
River  that  their  separate  existence  and  relations  could  be  ascertained. 
In  the  case  of  isolated  exposui'cs,  it  becomes  very  difficult  to  pronounce 
to  which  subdivision  they  should  be  assigned. 
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Bocks  Exposed  on  Little  Smoky  River  and  the  Athabasca. 

Upper  sand-  ^"  *^®  uppcr  part  of  tho  Little  Smoky  Eiver,  where  followed  by  us 
Smo&?°  ^*"*  when  travelling  south-eastwai-d  from  Sturgeon  Lake,  there  are  numer- 
ous exposures  of  soft  earthy  sandy  shales,  greyish  or  brownish,  with 
greyish  soft  or  nodularly  hardened  sandstones,  tho  beds  being  hori- 
zontal where  not  disturbed  by  slides.  Di4fb  lignite  was  abundant  in 
the  stream,  but  was  not  obtained  in  the  banks.  The  rocks  are  supposed 
to  represent  the  south-eastern  continuation  of  tho  Upper  Sandstones 
and  Shales. 
UpperSand-  .  ^^  leaving  the  Little  Smoky,  the  country  is  entirely  drift-covered  to 
b^SS!  ^° '^*^***"  the  Athabasca,  but  on  this  river  exposures  arc  frequent  from  the  point 
where  wo  reached  it  in  longitude  116°  48',  for  one  hundred  and  ten 
miles,  or  to  a  point  about  lifteen  miles  below  tho  site  of  Old  Fort 
Assineboine.  The  river  is  rapid,  and  has  a  considerable  rate  of  descent 
throughout  this  part  of  its  length,  but  the  rocks  appear  to  slope  east- 
wai-d  at  nearly  the  same  angle,  so  that  no  repetition  of  the  tine  section 
of  Smoky  River  is  here  found.  The  beds  exposetl  here  belong  also,  it 
is  supposed,  to  the  Upper  Sandstones.  They  consist  of  sandstones  and 
shales,  the  former  sometimes  false-bedded  and  often  nodular,  and  pi-o- 
ducing  in  some  places  scarped  slopes  and  cliffs  in  tho  banks  of  the 
valley,  the  latter  generally  brownish  and  earthy,  though  in  some  bods 
Lignite  coal,  greenish-grey  and  leather  hard.  Lignite  coal  is  frequently  seen  in  the 
banks  for  about  sixty- two  miles  above  Fort  Assineboine  and  several 
miles  below  that  place.  The  exposure  including  lignite  coal  seen 
furthest  up  tho  river,  showed,  near  the  water's  edge,  the  following 
section,  in  descending  order  : — 

Feet.  Inches. 

Sandstones  and  Shales — 

Shaly  Lignite  Coal 3  o 

Soft  Sandstone  and  Shale 4  o 

Good  Lignite  Coal 1  8 


Thick  seams  of  About  eight  milcs  further  down,  in  latitude  54°  11'  40"  by  observa- 
hgnitecoal.  Wqw^  longitude  115°  5G',  on  the  map  accompanying  this  report,  the 
most  important  deposit  of  lignite  coal  observed  on  the  Athabasca  was 
seen.  Two  beds  here  again  occur,  and  are  probabubly  the  same  with 
those  above  mentioned.  They  are  shown  near  the  water's  edge  in  a 
slide  detached  from  the  main  bank.  The  up])er  seam  hoie  has  a  thick- 
ness often  feet,  without  including  in  this  measureniont  about  six  thin 
shaly  partings,  which  make  up  in  all  about  ten  inches  of  shale.  Below 
this  seam  is  about  twenty  feet  of  soft  earthy  sandstone  and  shale,  fol- 
lowed by  a  second  seam  of  clean  haixi  lignite  coal  three  feet  in  thick- 
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Dess.  The  upper  seam  contains,  according  to  Mr.  Hoffmann,  11*47,  the 
lower  10*58  per  cent,  of  water.  This  percentage  of  water,  though  more 
than  in  the  Pine  River  Porks  and  Mountain  of  Rocks  coals,  is  far  below 
that  of  the  Souris  region. 

Further  down  the  river,  lignite  coal  is  again  soon  in  two  thin  seams, 
which  occupy  the  same  horizon,  and  the  persistently  coal-bearing 
character  of  the  formation  is  thus  evidenced,  though  the  only  workable 
seams  noticed  are  those  above  mentioned.  The  seam  occurring  a  few 
miles  l)elow  Old  Fort  Assineboino  is  but  four  inches  in  thickness.  The 
announcement  of  the  existence  (Jf  coal  seams  on  the  Athabasca  was 
first  made  by  Dr.  Hector,  who  travelled  up  this  river  in  the  winter  of 
1859. 

No  exposures  of  the  rocks  underlying  the  drift  deposits  were  found  Last  expo- 
lower  down  the  Athabasca  than  about  fifteen  miles  below  Old  Fort  AthabMoaf 
Assineboine,  though  disturbed  shales  with  some  ironstone  were  noted 
in  a  few  places  in  slides,  below  the  mouth  of  the  Lesser  Slaver  Lake 
River,  and  may  indicate  that  rocks  similar  to  those  above  described 
continue  to  occur  in  some  of  the  high  banks  of  the  valley.  A  small 
exposure  of  sandstone  was  found  in  one  locality  on  the  north  bank  of 
Lesser  Slave  Lake  by  Mr.  McConnell,  and  fragments  of  lignite  occur  in 
the  bed  of  a  large  stream  coming  from  the  north  near  the  east  end 
of  the  lake.  Impure  lignite  and  sandstone  also  appear  on  the  Swan 
River  and  at  Deer  Mountain  south  of  Slave  Lake,  accoixiing  to  Mr. 
Horelaky  ;  but  with  these  trifling  exceptions  no  indication  of  the  char- 
acter of  the  beds  underlying  this  eastern  part  of  the  region  was 
obtained  on  the  routes  travelled  to  Lac  La  Biche  and  Edmonton. 


Note  to  Compailvtive  Table  of  Cretaceous  Rocks. — In  Column 
IV,  the  position  of  the  rocks  of  the  localities  mentioned  in  the  lowest 
subdivisions  is  uncertain.  In  Column  V,  the  correspondence  of  the 
Upper  Shales  to  the  Pierre  Group  may  be  regarded  Jis  quite  de- 
finitely fixed.  The  Productive  Coal-meiisures  in  Column  Vll  and  the 
Chico  in  Column  VIll,  are  also  known  to  represent  the  Pierre  horizon, 
while  the  precise  equivalency  of  the  beds  overlying  the  Prmluctive  mea- 
sures remains  uncertain.  In  the  (iuecn  Charlotte  Islands,  series  C.  is 
highly  fossiliferous,  and  its  position,  as  indicateil,  may  be  assumed 
as  correct,  while  the  time  covered  by  the  overlying  and  underlying 
beds  is  uncertain, 
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Nebiaskft  and 
HlsBonri 
Biver. 


Rocky  Hoantaii 
Eegion. 

40tb  Pusllel. 


rv. 

PloJDB  between 
49th  Panllel  and 

Saekftl<;)jewtui. 
(Boundary  Com- 
Diiaaii'D  Buport) 


Fort  Cnion 
and  Judith 
River  B«di. 


No.6  Fon  Hill. 


aid  La 


DlfiBUin  y.   Bttd 


,  BIbow   of  B. 


Pembina  Mt.  8<- 
Hei.  DiriiiMl  I-  al 
Bod  LuidH  aectioD, 

HlHDUn  LOWHT  SOU- 

Q^Ap™uS,  Elbuw 
DfS.SiLBkiilobewiiii. 
Soriea  &  uid  C. 


ivec,  Uand  mils, 
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VL 
British  Colnmbia. 

(Interior.) 


vn. 

British  CJolumbia. 
(Coast.) 


VII. 
California. 


Nanaimo. 


Shalea 960 


Comox. 


SandBtonea  3294  Upper  Ck>iiglomer- 

ate 320 

Upper  Shales 776 

Middle  Conslomer- 

Middle  Shales 76 

Lower  Gooirlomer- 
ftte  ••••••••••••••    •KAi 

Lower  Shales 1000 

1326.  Productive  Coal  Measures  739. 


Tejon. 


Nechacoo  Series  (?;   l 

Skeena  sandstones  I 

with  impure  coal.      J 

Iltasyouco  beds, 
10,000.  Skeena  vol. 
canic  series.  Porphy. 
rite  series.  (7) 

Aueella  beds  of  Tat- 
layoco,    Jackass    Mt. 
and  Skagit.    7000  or 
more. 
Porphyrite  series.  (7) 


Chico. 


Beds  of  Forward 
Inlet,  Quatsino  Sd., 
Vancouver  Island. 


Queen  Charlotte  Isl'ds. 


A.  Upper  Shales 

and  Sand- 
stones. ...1500 

B.  Conglomer. 

ates 2000 

C.  Lower  Shales 

and  Sand- 
stones  5000 

D.  Agglomer- 

ates   3500 

E.  Lower  Sand- 

stones...  .1000 


Shasta. 
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iiKXKRAL  Relations  of  the  Hocks  of  the  Peace  Siveb  Seqion. 


Tho  (H>mposition  of  the  Rocky  Mountains  about  the  head  waters  of 
1\hmh>  River  and  its  tributaries,  has  been  described  in  such  detail  as  our 
knowKxig©  warrants  in  the  preceding  pages.  The  mass  of  the  range 
HpptHirs  to  Ih)  composed  of  limestone,  in  which  the  only  fossils  found 
HIV  with  little  doubt  classed  as  Devonian.  It  remains  uncertain  whether 
III  this  pai't  of  tho  range  any  limestones  of  Carboniferous  age  compar- 
ttWo  with  the  Fusulina  limestones  of  Stuart  Lake  occur,  but  it  is 
t>xiHHHlingly  probable  that  this  is  the  case.  To  the  west  these  lime- 
Htimos  are  supposed  to  be  overlain  by  the  Misinchinca  schists,  to  the 
i^HAt  by  the  Triassic  Monotis  beds,  and  it  is  at  least  possible  that  these 
ovorlyi!ig  beds  of  the  two  sides  of  the  range  may  eventually  be  found 
to  ho  more  or  less  strictly  representative. 

Tho  thickness  of  the  limestones  must  be  great,  but  remains  indeter- 
luinato.  They  appear  to  be  underlain  by  massive  quartzites,  which  must 
bo  oxj)08od  on  the  north  branch  of  Pine  River,  and  are  described  as 
ftirming  the  lower  part  of  Mount  Selwyn  on  the  Peace.* 
'VvUMMiio  f^k**  Devonian  and  Carboniferous  limestones  with  quartzites,  are  exten- 
Hivoly  displayed  in  the  Rocky  Mountain  Ranges  between  the  Peace 
Jlivor  and  the  49th  parallel,  and  it  is  probable  that  subsequent  investi- 
gation will  develope  the  essential  identity  of  the  lower  part  of  the 
Hoction  throughout  this  region.  An  important  difference  is  found, 
however,  in  the  absence  of  the  overlying  Triassic  rod  beds  with  dolo- 
niiiic  sandstones  and  impressions  of  salt  crystals,  which  evidence  the 
existence  on  tho  49th  parallel  and  southwaixl,  of  aroiis  shut'oft'  from 
tlio  ocean.  To  tho  north  tho  beds  roproson.ting  these  in  stratigraphical 
position  are  the  3/o7io^i5  shales  from  which  it  would  appear  that  at 
that  time  the  open   sea   flowed  over  the    Peace  River  country. 

In  tho  Peace  River  country  as  a  whole,  little  altered  Mosozoic  rocks 
ehiofiy  or  entirely  of  Cretaceous  age,  occupy  a  width  of  about  330 
miles,  stretching  from  the  eastern  base  of  the  Rocky  Mountains  east- 
ward to  a  point  near  the  Falls.  The  Pahcozoic  rocks  appear  to  bo 
concealed  throughout  this  distance,  but  Devonian  limestones  and 
gypsum  beds  emerge  on  tho  Peace  River  below  the  point  just  indi- 
cated, forming  a  portion  of  the  bolt  of  Devonian,  and  possibly  in  places 
Silurian  i-ocks,  which  runs  from  tho  Clearwater  and  Athabasca  Rivers 
north-westward  to  the  west  end  of  Great  Slave  Lake.  From  the  head 
waters  of  the  Peace  River  tho  Rocky  ^lountains  would  appear  to  run 
nearly  duo  north,  impinging  on  tho  Mackenzie  at  its  bond,  below  the 
mouth  of  the  Liard.  At  this  point  tho  Mosozoic  basin,  which  has  boon 
gradually  narrowing  northward  by  tho  convergence  of  its  Palieozoic 


rttAuu  lUvur. 


•  Keport  of  Progress  Geol.  Survey  of  Canada,  1875-76,  p.  80. 
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borders,  is  either  interrupted,  or  at  least  very  much  constricted. 
Trustworthy  information  concerning  this  northern  region  is  however 
almost  confined  to  Sir  J.  Eiehai-dson's  necessarily  brief  account  of  it. 

Fragments  of  limestone  holding  Devonian  fossils  are  more  or  less  Drift-fra«- 
abundantly  scattered  over  the  whole  Mesozoic  region.     In  some  of™n°i3i UmJ^ 
these  found  by  myself  on  the  Wapiti  River,  Mr.  Whitcaves  finds  the"^"*" 
following  forms: — 

Airypa  retietdarit,  Linn. 
Lcaumema,    Casts  of  a  small  species. 
EuomphaluM,    One  cast  of  a  small  species. 
Orthaeenu.    Fragments. 

In  loose  stones  found  by  Mr.  McCohnell  on  the  Battle  River,  north 
of  Dunvegan,  the  following  species  are  represented : — 

Aeervularia  profunda,  Hall.    According  to  Rominger  (Foss.  Cor.  Mich.,  p.  106)  this 
is  a  Sjrnonym  of  Cyathophyllum  Datndtoni,  Milne  Edwards. 
Atrypa  retieulfiriSj  Linn.     Abundant  and  well  preserved. 
Orthis  — f    Two  small  specimens. 
Modiolopsis  {f)  8p.    Cast  of  a  right  valve. 
Pterineoj  Sp.  Undt.     Two'or  three  specimens. 
PUuratomaria  (f)  —  ?    Casts. 
Naiicoptia  Imoia  f  Meek.     One  example. 

Naiieapais  — f    Several  casts  of  a  species  very  different  to  the  preceding. 
Bellerophon.  Species  indeterminable. 
Orthoceraa  —  f     Fragments. 
Calymene.     Cast  of  the  glabella  of  a  small  species. 

In  the  annexed  comparative  table  the  equivalency  of  the  pi'incipalc^,^,^^^j^^f 
western  American  representatives  of  the  Cretaceous  is  displayed  with^T®.'^®**"*"''^ 
as  great  accuracy  as  present  information  allows,  the  region  north  of 
the  49th  parallel,  in  British  Columbia,  and  the  North-west  Territories, 
of  a  portion  of  which  the  present  report  treats,  being  exhibited  in  the 
gi-eatest  detail.  It  will  be  observed  that  the  Lower  or  Fort  St.  John 
Shales  of  the  Peace  River  region  are  supposed  to  bo  equivalent  to  the 
Benton  Group  of  Meek  and  Ilayden's  section,  in  a  general  way,  while 
the  Lower  or  Dunvegan  Sandstones  are  assumed  to  be  the  representa- 
tives of  the  Niobrara,  and  the  Upper  Shales  are  without  doubt  refer- 
able to  the  Pierre  Grouj).  As  the  overljnng  Fox  Hill  beds,  in  the 
Rocky  Mountain  and  Missoui-i  regions,  are  conformable  not  only  with 
the  Pierre  below  but  with  the  Laramie  and  Fort  Union  above,  and  as 
no  fos«ils  have  been  found  in  the  Upper  Sandstones  of  the  Peace  River 
country,  it  is  impossible  at  present  to  tell  whether  this  subdivision 
represents  the  Fox  Hill  Group  alone  or  this  and  the  Laramie. 

In  making  these  comparisons  it  must,  however,  be  borne  in  mind 
that  Meek  and  Hayden's  section,  though  well  marked  in  Nebraska,  is 
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ohiSEtir  of     ^^^  found  to  be  strictly  applicable  further  west,  in  the  vicinity  of  the 
^^^r^tSi*       I^cky  Mountains,  and  that  owing  to  the  difficulty  of  tracing  the  sub- 
divisions in  that  region,  Messrs.  King  and  Hayden  have  agreed  to 
name  the  Pierre,  Niobrai-a  and  Benton  Groups  together,  the  Colorado 
Series.     A  similar  change  to  the  westwaixl  occurs  north  of  the  49th 
parallel.     This  has  already  been  referred  to  in  my  report  on   the 
Geology  and  Eesourcos  of  the  49th  pai*allel,  and  is  found  in  the  Peace 
River  region  even  more  markedly.     The  vicinity  of  the  land  of  the 
Rocky  Mountains,  which  here  even  at  this  early  time  existed,  has  given 
rise  to  the  formation  of  thick  sandstones  and  conglomerates,  while  land 
surfaces  have  occurred  during  the  deposition  of  both  the  Lower  and 
Upper  Sandstones. 
J«JJJ™«»nd       The  occurrence  of  an  estuarine  and  fresh-water  fauna  in  a  horizon 
conditions.       of  the  Cretaceous  nearly  equivalent  to  the  Niobrara,  is  a  circumstance 
of  great  importance,  and  it  is  particularly  interesting  to  find  that  the 
fVesh-water  forms  resemble  so  closely  those  of  the  Laramie  group,  and 
have  such  a  decided  Tertiary  aspect.    The  occuri-ence  is  analogous  to 
that  known  at  Coalville,  in  Utah,  whore  it  would  appear  that  at  a 
period  of  the  Cretaceous  only  a  little  later  than  that  of  the  Dunvegan 
Sandstones,  a  stream  must  have  brought  numerous  fresh-water  forms 
into  the  edge  of  the  Cretaceous  sea.     Instead  of  a  merely  looai  develop- 
ment of  such  conditions,  however,  we  have  in  the  Peace  River  country 
a  widely  extended  subdivision  of  the  Cretaceous  of  pereistent  fresh- 
water and  estuarine  character,  which  when  properly  studied,  will  add 
largely  to  our  knowledge  of  the  Cretaceous  fauna.     The  occurrence  of 
Fossil  plants,    plants  in  the  same  bods  also  helps  to  bridge  over  the  interval  pre- 
viously existing  between  the  Dakota  and  Vancouver  Island  (Chico)  and 
Laramie  floras. 
Estuarine Cre-       Of  the  locality  already  referred  to  in  Utah,  where  fresh-water  and 
in  Utoh.  marine  shells  are  found  together  in   association  with  valuable  beds  of 

coal,  Prof  Meek  writes*  :  "  The  group  of  fossils  found  in  the  dark 
indurated  clay  G  is,  in  several  respects,  a  very  interesting  one,  not 
only  because  every  species  is  new  to  science,  and  all  of  them  entirely 
different  from  any  yet  found  at  any  other  locality ,  or  even  in  any  other 
beds  of  this  locality  (with  possibly  one  or  two  exceptions),  but  on 
account  of  their  modern  affinities.  Here  we  have  from  beds  certainly, 
overlaid  by  more  than  1000  feet  of  strata  containing  Cretaceous  types 
of  fossils,  a  little  group  of  forms,  pi*esenting  such  modern  aflinities 
that,  if  placed  before  any  palieoutologist  unacquainted  with  the  facts, 
they  would  be  at  once  referred  to  the  Tertiary." 
In  regard  to  the  circumstances  of  deposit  of  the  several  subdivisions 
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of  the  Cretaceoos  of  the  interior  region  of  the  continent,  a  somewhat  OonditioM  of 
detailed  note  may  be  found  in  the  report  of  the  49th  parallel  already  taoeomrocki. 
referred  to  (chap.  vii,).     With  the  light  since  thi^own  on  the  subject 
by  the  examination  of  the  Peace  River  region,  the  following  summary 
may  be  presented. 

It  would  appear  that  the  Cretaceous  opened  with  a  period  of  con-  Dakou  period, 
siderable  land  surface,  shallow  watora,  and  current-driven  sandbanks, 
and  that  these  circumstances  not  only  extended  from  the  Nebraska 
region  westward  to  the  Wahsatch  Mountains,  but  probably  also  north- 
ward to  the  Saskatchewan  region,  and  possibly  to  the  Peace  River 
country,  though  no  beds  so  low  as  the  Dakota  series  have  yet  been 
recognized  here.  Similar  conditions  affected  the  Mississippi  region, 
described  by  Prof.  Hilgaid,  and  probably  at  the  same  time  the  Creta- 
ceous coast-deposits  of  New  Jersey. 

This  seems  to  have  have  been  followed  in  the  interior  continental  ^"***'*  p'"^* 
region,  by  a  general  subsidence,  during  which  the  Benton  shales  were 
formed,  the  great  quantity  of  fine  material  required  being,  probably, 
brought  into  the  region  owing  to  the  opening  by  the  depression  of 
wide  avenues  to  the  north  through  which  currents  flowed  southwaid, 
these  shales  are  now  known  to  occur  northward  to  the  Saskatchewan 
and  Peace  River  districts.  During  a  succeeding  period  of  tranquility, 
in  which  but  a  small  amount  of  detrital  matter  was  introduced,  the 
chalk-like  Niobrara  limestones  of  the  Nebraska  region  were  formed. 
These  have  now  been  found  in  several  places  along  the  eastern  expo- 
sures of  the  Cretaceous  north  of  the  49th  parallel.  In  the  Rocky  Moun- 
tain region  the  Niobrara  was  a  period  of  elevation,  and  calcareous  beds  Niobrara 
are  not  so  important ;  and  it  would  now  appear,  if  the  correlation  i*®"^* 
adopted  in  the  table  be  correct  and  the  Dunvegan  Sandstones  represent 
the  Niobrara  Group,  that  in  the  region  of  the  Peace  River  the  eleva- 
tion gave  rise  to  widely  extended  tracts  of  low  land.  Here  probably 
we  find  the  land  barrier  which  shutout  the  northern  cuiTcnts  with  the 
sediment  which  they  may  be  supposed  to  have  carried. 

In  the  Pierre  shales,  exceedingly  fine  in  texture  and  of  great  thick- Pierre  period, 
ness,  we  have  evidence  of  a  second  considerable  subsidence,  which  by 
again  allowing  the  region  to  be  ti'aversed  by  marine  currents,  and 
perhaps  also  by  bringing  neighbouring  decayed  land  surfaces  under  the 
action  of  the  sea,  supplied  the  necessary  material.  During  this  period, 
according  to  Meek  and  Hayden,  a  part  of  the  clays  and  green  sands  of 
New  Jersey  were  formed  on  the  Atlantic  coast ;  and  in  the  Mississippi 
region,  according  to  Hilgard,  the  Rotten-limestone  Group  was  deposited. 
The  fact  that  calcareous  beds  were  being  formed  in  the  southern  por- 
tion of  the  interior  continental  trough,  while  deposits  so  purely  argil- 
laceous were  produced  in  the  northern,  seems  to  verify  the  supposition 
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of  the  entrance  of  the  sediment-bearing  waters  fi-om  the  north.  On  the 
west  coast,  the  subsidence  appears  to  have  allowed  the  Chico  beds  to 
spread  to  the  foot  of  the  Sien*a,  while  land  surfaces  in  Vancouver 
Island  were  brought  down  to  the  sea-level,  and  vegetable  accumula- 
tions formed  and  covered  by  marine  strata,  giving  rise  to  the  valuable 
coal  deposits  of  that  region.  Here  the  subsidence  must  have  continued 
for  along  period,  while  several  thousana  feet  of  strata  were  laid  down. 

In  the  interior  continental  region,  either  elevation  followed  the 
Pierre  period,  or  the  increase  of  sediments  proceeded  faster  than  the 
slow  subsidence,  for  the  succeeding  Fox  Hill  period  is  again  charac- 
terized by  sands  and  similar  shallow-water  accumulations;  and  between 
the  Eocky  Mountains  and  the  Wahsatch,  near  the  wcsteni  margin  of 
the  sea,  land  surfaces,  evidenced  by  the  occurrence  of  coals,  existed. 
That  the  decreased  depth  over  the  interior  continental  region  was  due 
mainly  to  the  filling  up  of  the  northern  portion  of  the  basin,  rather 
than  to  elevation,  seems  to  be  indicated  by  the  fact  that  limestones 
and  marlites  still  continued  to  be  deposited  in  the  Mississippi  region. 

During  the  deposition  of  the  Upper  Cretaceous,  Transition  or  Eocene 
beds  of  the  Laramie  and  Fort  Union  series,  depression  must  have  been 
steadily  in  progress,  for  while  land  surfaces  are  evidenced  at  many 
horizons,  the  thickness  of  the  formation  is  very  great.  The  accumula- 
tion of  material,  however,  outstripped  the  slow  sinking,  for  during 
this  pbriod  marine  conditions  came  to  an  end,  the  salt  water  being  first 
excluded  from  the  eastern,  afterwards  from  the  western  part  of  the 
area. 


Coal-Bearing  Character  of  the  Peace  River  Rocks. 


Two  coal -bear- 
ing horizons. 


Probable  oc- 
curence of 
workable 
seams. 


In  both  the  horizons  characterized  bj-  sandstones  in  the  Peace  River 
district,  coal  occurs,  and  while  as  above  stated  the  upper  may  in  part 
represent  the  Laramie,  the  lower  is  certainly  well  down  in  the  Creta- 
ceous formation.  This  in  itself  is  a  point  of  considerable  importance, 
showing  that  the  carboniferous  character  of  the  rocks  is  not  confined  to 
a  single  series  of  beds,  but  recurs  at  two  stages.  It  also  prol)ably 
confirms  the  view  advanced  by  Dr.  Hector  and  supported  by  Mr. 
Selwyn,  for  the  Saskatchewan  country,  as  to  the  existencej  of  a  coal- 
bearing  horizon  in  the  Cretaceous  of  that  region,  in  addition  to  that  of 
the  Tertiary  or  Ljiramie  age. 

It  would  thus  appear,  that  while  in  the  region  lying  between  the 
Athabasca  and  the  Peace  Rivers,  no  coal  seams  sufticiently  thick  to  be 
of  great  economic  value  have  yet  been  discovered,  that  coal  and 
lignite  of  good  quality  occur  in  two  distinct  series  of  l>eds.  Wherever 
natural  sections  of  these  occur  in  the  valleys  of  rivers  and  streams,  coal 


BRITISH  COLUMBIA  AND  NORTH-WEST  TERRITORY,  135   B 

in  greater  or  less  quantity  is  found,  and  the  pereistently  carboniferous 
character  of  the  beds  thus  abundantly  proven.  There  can  be  little 
doubt  that  beds  of  a  workable  character  exist  in  different  parts  of  this 
district  and  will  be  found  by  further  search. 

The  promising  coal-bearing  belt  of  rocks,  supposed  to  belong  to  the  J^eatem  wjai- 
Ix)wer  Sandstones  and  Shales,  which  runs  south-eastward  from  the 
Cafion  of  the  Mountain  of  Rocks  to  Table  Mountain  and  the  Lower 
Forks  of  Pine  River,  probably  extends  still  fui-ther  in  the  same  direc- 
tion, crossing  the  head-waters  of  the  Wapiti  and  Smoky  Rivers  above 
the  points  reached  in  my  exploration,  and  forming  the  south-western 
side  of  a  synclinal  in  which  the  Upper  Sandstones  and  Shales  lie.  In 
this  the  coals  reported  by  the  Indians  to  exist  on  the  upper  parts  of 
these  rivers  may  occur. 

On  the  extension  of  these  formations  to  the  south-eastward,  a  b*i  of  &>»il?°  ^^*. 

'  Pembina  and 

coal,  reported  to  be  eight  feet  in  thickness,  occurs  near  the  projected  Saskatchewan. 
railway  crossing  of  the  North  Pembina  River,  while  between  Foi*t 
Edmonton  and  the  mouth  of  the  Brazeau  River,  on  the  Saskatchewan, 
a  seam  of  coal  from  fifteen  to  twenty  feet  in  thickness  was  discovered 
by  Mr.  Selwyn  in  1873;*  and  other' thick  seams  are  reported  on  the 
upper  part  of  the  Brazeau. 

An  analysis  of  the  fuel  from  the  North  Pembina  River  made  in  1874, 
by  Prof.  Haanel,  gives  the  following  composition : — 

Water 11-88 

Yolatile  combastible  matter 28-66 

Fixed  carbon.. , 57.25 

Ash 2  21 

10000 

The  coal  collected  by  Mr.  Selwyn  at  the  place  above  referred  to  on 
the  Saskatchewan  yielded  to  Dr.  Harrington  the  following  result  on 
analysis  by  slow  coking: — 

Water 1009 

Volatile  combustible  matter 28  69 

Fixed  carbon 54-96 

Ash 5-45 

10000 

While  neither  of  these  can  be  classed  as  true  bituminous  coals,  they 
are  fuels  of  great  value,  and  compare  closely  with  those  brown  coals 
used  extensively  on  the  line  of  the  Union  Pacific  Railway  in  the  Rocky 
Mountain  region. 

*  Beport  of  Progress,  Oeol.  Survey  of  Canada,  1873-74,  p.  49. 
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iroDBtone.  In  many  localities  on  the  Peace  Eiver,  and  between  that  stream  and 

the  Athabasca,  clay  ironstone  in  nodules  and  nodular  sheets  is  abun- 
dant ;  but  generally  not  in  such  quantity  as  to  justify  a  belief  in  its 
economic  importance.  On  the  lower  part  of  Smoky  Eiver,  however, 
as  already  mentioned,  great  quantities  of  ironstone  of  excellent 
quality  might  be  collected  from  the  bars  and  beaches. 

Glaoiation  and  Superficial  Deposits. 

DfMioeiitoficfl       In  the  report  of  18*78-79 'it  was  stated  that  during  the  period  of 
\^ey.  glaciation  the  glacier  ice  of  the  mainland  probably  extended  to  the 

outer  islands  of  the  Coast  archipelago,  and  the  evidence  of  the  passage 
of  ice  over  the  Gnarled  Islands  lying  in  Dixon's  Entrance,  north  of 
Di^as  Island  was  noted,  (p.  97  b.)  The  valley  of  the  Skeena  must 
have  been  one  of  the  larger  troughs  by  which  the  ice  descended  from 
the  continental  land,  and  in  following  the  valley  up,  we  find  accordingly 
the  traces  of  the  seaward  progress  of  the  glacier. 

On  the  rocks  of  the  little  pi-omontory  at  Port  Essington,  heavy  and 
well  marked  glacier  grooving  was  obsei-ved  below  high-tide  mark,  the 
exposed  portion  of  the  surface  being  roughened  by  weathering.  For 
more  than  forty  miles  up  the  river  from  this  point,  the  rocks  were 
very  frequently  noticed  to  be  striated  and  grooved,  while  the  slopes  of 
the  larger  projecting  masses  are  sometimes  such  as  to  show  the  effect 
of  ice  action  on  the  mountain  sides  at  3000  feet  above  the  water. 
Smooth  glaciated  sui'faces  are  seen,  however,  only  when  the  slopes  have 
been  comparatively  lately  bared  by  slides. 
Siimification  of  The  signification  of  terraces  on  the  sea  coast  is  sufficiently  clear,  as 
terraces.  indicating  a  former  depression  of  the  land,  but  on  going  inland,  in  a 

mountainous  country,  their  meaning  is  by  no  means  so  easily  under- 
stood. In  a  valley  like  the  Skeena,  glaciers  may  at  various  times  have 
pressed  so  far  across  it  as  to  dam  back  the  waters  and  bring  about  the 
formation  of  terraces  without  any  necessary  alteration  of  the  level 
of  the  land,  or  mere  river  terraces  may  be  mistaken  for  traces  of 
change  in  elevation.  The  singular  absence  of  extensive  detrital  de- 
posits along  the  coast,  has  already  several  times  been  referred  to  in 
previous  publications,  and  those  of  the  Queen  Charlotte  Islands  and 
vicinity  of  Port  Simpson  are  described  in  the  repoii;  for  1878-79. 
Terraces  on  About  eighteen  miles  above  Port  Essington,  on  the  Skeena,  a  some- 
Skeena.  what  extensive  terrace-flat  with  an  elevation  of  about  200  feet  was 

noted,  but  with  this  exception,  and  that  of  the  gravel  and  silty  deposits 
of  the  low  flats  through  which  the  river  winds,  no  detrital  deposits  of 
importance  were  observed  till  the  mouth  of  the  Kitsumgalum  River 
was  reached.    A  hai*d  gravelly  deposit  rising  about  twenty  feet  above  the 
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river  here  occurs,  and  floors  a  portion  of  the  wide  valley  which  at  this 
place  crosses  that  of  the  Skeena.  Above  S!p-kl-wa  rapid,  terraces  of 
gravel  twenty  to  thirty  feet  in  height  were  again  observed  to  border 
the  river.  Between  Kitsalas  and  Kwatsalix  Cafions  similar  deposits 
are  seen,  and  terraces  to  a  height  of  170  feet  above  the  river  were 
found  in  one  place.  On  continuing  to  ascend  the  river  the  amount  of 
detrital  matter  and  breadth  of  terraces  increase.  At  Kit^wan-gah, 
terraces  with  a  probable  height  of  200  to  500  feet  were  observed,  while 
on  a  mountain  side  below  that  place  a  terrace  was  noted  at  least  1500 
feet  above  the  stream.  Near  the  mouth  of  the  Kitseguecla  some 
material  resembling  typical  boulder  clay  occurs 

In  crossing  from  the  Forks  of  Skeena  to  Babine  Lake,  the  rocks  GUcUtion  in 

^  Babine  Moan- 

were  observed  to  be  glaciated  in  one  place  near  the  head  waters  of  the  tains. 
tributaries  of  the  Sus-kwa,  the  direction  being  westwaixl,  or  dowq  the 
valley.  The  summit  passed  over  by  the  trail  is  formed  by  a  wide 
terrace-flat,  sloping  gently  southwai^d.  Its  surface  is  strewn  with 
rounded  and  sub-angular  blocks  of  varied  origin.  Its  height  is  about  High  teiraoa. 
4300  feet,  and  its  character  implies  the  somewhat  prolonged  action  of 
the  water  at  this  level.  Smaller  terraces  clinging  to  the  slopes  of  the 
valleys  were  observed  at  several  places  immediately  ^west  of  this 
summit,  and  one  of  these  was  estimated  to  have  an  elevation  of  about 
4900  feet. 

Abont  the  shores  of  Babine  and  Stuart  Lakes,  superficial  deposits  are  Babina  and 
largely  developed.     Behind  the  Hudson  Bay  post  at  the  north  end  of   ^  *"" 

Babine  Lake,  two  terraces  were  observed,  the  lower  160  a  second  200 
feet  above  the  lake.  The  first  of  these  is  very  well  marked  in  many 
places  further  up  the  lake.  On  the  slope  of  the  Na-tal-kuz  Mountain, 
terraces  estimated  at  800  to  1000  feet  above  the  lake  occur.  Similar 
terrace-flats  spread  widely  on  the  north-east  side  of  Stuart  Lake,  and 
the  old  water-lines  are  even  clearly  shown  in  the  cutting  back  of  the 
limestone  rocks  near  Fort  St.  James  in  a  step-like  manner  at  various 
elevations.  The  country  over  which  the  portage  between  the  lakes  is 
made,  is  for  the  most  part  a  terrace-flat,  with  an  elevation  of  about  400 
feet  above  Babine  Lake. 

The  white  silt  deposit  of  the  Nechaeco  region,  described  in  the  report  White  siitde- 
1876-77,  is  not  found  in  the  valley  holding  Stuart  and  Babine  Lakes,  '^*'*' 
except  at  Fort  St.  James,  at  the  southern  extremity  of  the  former. 
Strong  currents  or  other  causes  may  have  prevented  its  deposition,  but 
it  is  quite  clear  from  the  terraced  character  of  the  sides  of  Fran9oi8, 
Fraser,  and  the  two  lakes  just  mentioned,  that  these  formed  at  one  time 
arms  and  bays  of  an  extended  and  gradually  subsiding  sheet  of  water, 
in  which,  in  the  Nechaeco  region,  the  white  silts  were  being  laid 
down. 
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On  the  hills  behind  the  Hudson  Bay  post  at  the  north  end  of  Babine 
Lake,  the  rocks  show  striation  in  a  bearing  of  S.  24°  E.,  which  is 
that  of  the  valley.  The  direction  of  movement  has  probably  been  from 
north  to  south.  On  the  vertical  face  of  the  low  cliffs  of  a  small  island 
more  than  half  way  up  the  lake,  glaciation  was  observed.  This  was 
evidently  the  result  of  glacier  ice  passing  southward  between  the 
island  and  the  main  shore,  and  pressing  upwai*d  as  the  degree  of  con- 
stnction  of  the  passage  became  gi*eater.  The  little  island  at  the  mouth 
of  the  Yi-ko  Kiver  at  the  head  of  Stuart  Lake  is  also  glaciated,  and 
apparently  indicates  a  direction  of  movement  from  S.  10°  E. 

The  country  between  Stuart  and  McLeod  Lakes  has  already  been 
described  as  a  deeply  drift-covered  region,  nsing  at  the  Pacific- Arctic 
watershed  to  a  height  of  2820  feet,  and  lying  to  the  north  of  and  at  a 
greater  elevation  than  the  white  siltplair>  of  the  Lower  Nechacco.  The 
surface  is  generally  undulating,  or  stretches  out  in  wide  terrace-flats,  the 
whole  indicating  a  general  submergence  as  the  condition  for  its  forma 
tion.  Near  Carp  Lake,  and  elsewhere,  are  some  remarkable  pot-holes, 
in  a  few  cases  nearly  one  hundred  feet  deep  and  with  very  steep  sides. 
These  are  probably  due  to  the  simultaneous  action  of  water  and  the 
retreating  edge  of  a  glacier,  which  has  left  pretty  evident  tokens  of  its 
extension  into  this  region  in  the  broken  ridgy  country  found  on  both 
sides  of  Iroquois  Creek.  There  can  be  little  doubt  that  these  ridges 
represent  moraines,  and  the  contemporaneous  action  of  water  is  here 
again  indicated  by  the  presence  of  terraces  among  them.  The  glacier 
producing  these  moraines  must  have  pushed  thus  far  westward  from 
the  valleys  of  the  Eocky  Mountains. 

The  material  of  the  drift  of  this  region  is  very  varied  in  origin, 
including  besides  rocks  probably  referable  to  the  Cache  Creek  Series, 
some  of  Mesozoic  and  Tertiary  origin,  and  also  a  considerable  propor- 
tion of  *  Quartzite  drift.*  On  approaching  McLeod  Lake,  the  latter 
preponderates  and  is  eventually  found  almost  to  the  exclusion  of  other 
material.  This  '  Quartzite  drift*  was  found  in  a  former  season  largely 
developed  near  Fort  George,  and  is  now  definitely  ascertained  to  have 
come  from  the  Rocky  Mountain  ranges. 

On  the  Misinchinca  River,  with  the  exception  of  comparatively  low 
terraces  bordering  the  stream,  drift  deposits  appear  to  be  scantily  repre- 
sented, though  in  the  valley  of  its  tributary,  the  Atunatche,  by  which 
the  summit  of  the  Pine  Pass  is  reached,  the  slopes  are  in  some  places 
heavily  covered  with  earthy  material.  Rolled  stones  are  also  found 
several  hundred  feet  up  the  mountain  side  above  the  actual  summit  of 
the  Pass,  and  on  the  south-west  side  there  appears  to  be  a  terrace  at  a 
height  of  300  to  600  feet.  Glaciation  was  observed  in  two  or  three 
places  on  the  Misinchinca.     The  rocks  are  distinctly  glacier  marked 
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where  the  trail  crosses  the  river,  the  direction  being  parallel  to  that  of 
the  valley.  At  the  foot  of  the  precipice  on  the  north  side  of  the 
summit,  the  rocks  show  glaciation  in  a  bearing  of  JST.  60°  W. 

In  the  upper  part  of  the  valley  of  Pine  Kiver,  no  rock  striation  Ab^noo^f 
was  observed,  though  this  would  probably  be  found  by  more  careful  Pine  River, 
search.  The  soft  character  of  the  rocks  is  not  favourable  to  the  pre- 
servation of  such  marks.  Drift  deposits  appear,  however,  to  be  almost 
entirely  absent,  and  though  the  sides  of  the  valley  in  many  places 
simulate  teiTaced  forms,  this  is  found  to  depend  on  the  outcrop  of  the 
nearly  horizontal  sandstone  beds.  The  upper  part  of  the  river  is  paved 
with  glistening  fragments  of  shistose  and  generally  micaceous  rocks 
derived  from  the  mountains.  The  large  tributary  entering  at  the 
Upper  Forks  brings  with  it  little  but  quartzite,  which  from  its  supe- 
rior hardness  and  resistance  continues  to  prevail  on  the  lower  reaches 
of  the  main  river,  the  sandstone  rocks  disappearing. 

About  twenty-eight  miles  above  the  Middle  Forks,  terraces  of  rolled  TenucMoo 
gravel  and  fine  silty  sand  begin  to  appear,  one  of  the  best  marked  being  River. 
about  170  feet  above  the  river.      The  plateau  in  which  the  river  valley 
is  excavated  has  a  height  of  about  1000  feet  above  the  river,  or  3000 
feet  above  the  sea.    It  is  not  here  thickly  covered  with  drift  material, 
but  there  are  many  water-rounded  stones,  a  large  proportion  of  these 
being  hard  quartzite  pebbles  like  the  more  resistant  materials  of  the 
axial  range  of  the  Rocky  Mountains.      These  are  mingled   with  a  Drift  material, 
preponderating  number  of  fragments  of  the  softer  sandstones  of  the 
country,  and  imbedded  in  a  whitish  or  cream  coloured  silty  clay,  not 
unlike  the  material  representing  the  boulder  clay  over  wide  districts 
west  of  the  Rocky  Mountains.     No  Laurcntian  of  other  fragments  of 
eastern  origin   were  observed  in  this  region.     The  character  of  the 
plateau  changes  about  the  Lower  Forks,  and  instead  of  showing  a  Heavy  drift 
comparatively  thin  covering  of  drift  deposits,  the  surface  of  the  country 
is  composed  to  a  great  depth  of  such  material,  the  plateau  having  an 
average  elevation  of  about  2400  feet.    On  Coal  Creek,  sections  show  in 
some  places  150  feet  of  drift  deposits  resting  on  the  Cretaceous  beds, 
the  lower  pai*t  is  generally  gravelly"and  holds  boulders,  while  the  upper 
is  a  fine  silty  deposit.     The  route  followed  passes  over  the  northern 
spurs  of  the  higher  plateau  country  which  is  attached  to  the  foot  hills 
to  the  south  and  west,  crossing  a  summit  of  3300  feet  between  Coal 
and  Buffalo  Creeks.     No  change  in  the  character  of  the  drift  deposits 
was  noted,  but  on  reaching  the  D'Echaftiud  River,  Laurentian  pebbles  Laurentian 
and  bouldei*s  were  for  the  fii*st  time  seen  in  considerable  abundance.  *'™«™®°**- 
The  elevation  of  the  D'Echafaud  River  at  this  point  is  20^0  feet,  but  as 
the  boulders  now  in  the  river  bed  hav^e  evidently  been  derived  from 
the  material  of  the  plateau  through  which  it  is  cut,  the  level  at  which 
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the  Laurentian  drift  may  be  said  to  begin  in  this  region  must  be  about 
2300  to  2500  feet. 

East  of  this  point,  the  general  character  of  the  country  in  regard  to 
its  supei-ficial  deposits  is  so  uniform  that  it  is  scarcely  necessary  to 
particularize  localities  in  describing  it.  The  surface  is  thickly  covered 
with  drift  deposits,  so  much  so  that  exposures  of  the  underlying  rocks 
are,  as  a  rule,  only  found  in  the  larger  river  valleys.  The  lower 
Boaider  cUy.  layers  of  the  drift  probably  represent  the  boulder  clay  of  the  plains  to 
the  south  and  east,  and  northern  part  of  British  Columbia  to  the  west. 
They  are  sandy  clays  with  stones  and  boulders  in  greater  or  less 
abundance,  and  their  upper  surface  is  somewhat  irregular,  rising  in 
some  places  in  ridges  or  broad  gentle  elevations  which  stand  out  above 
the  newer  silty  deposits.  The  latter  have  already  been  spoken  of  in 
connection  with  the  soil  of  the  district,  and  cover  by  far  the  greater  area 
of  its  surface.  The  silt  is  generally  pale  grey  or  fawn  colour,  and  veiy 
fine,  in  some  places  changing  to  a  clay,  and  elsewhere  becoming  a  fine 
sand.  A  stretch  of  sandy  country  of  this  kind  borders  the  lower  part 
of  the  Wapiti  Kiver,  and  in  ascending  gradually  towai*d  the  Athabasca, 
and  southern  rim  of  the  Peace  Biver  basin,  the  silt  becomes  coarser 
and  eventually  sandy.  During  the  submergence  to  which  the  deposit 
of  the  silt  is  due,  these  places  must  have  been  swept  by  stronger  cur- 
rents, preventing  the  finer  material  fi*om  falling  to  the  bottom.  The 
average  elevation  of  the  plateau  is  somewhat  greater  than  2000  feet, 
but  the  degree  of  submergence  required  to  account  for  the  distribution 
of  boulders  over  its  higher  parts  near  the  Athabasca  River  is  at  least 
3300  feet.  The  occujj-ence  of  Laurentian  boulders  at  this  height  near 
the  Athabasca,  rendei-s  it  difficult  to  understand  their  apparent  absence, 
or  at  least  rarity,  in  the  region  about  the  Middle  and  Lower  Forks  of 
the  Pine  River. 

In  regai-d  to  the  material  of  the  drift,  the  stones  and  boulders 
scattered  over  this  great  district  are  in  part  those  of  the  Rocky  Moun- 
tains,  in  part  derived  from  the  Laurentian  axis  to  the  north  and  east. 
The  fragments  from  the  firat- mentioned  source  are  generally  of  hard 
quartzites,  the  limestone  and  other  softer  rocks  found  abundantly  in 
the  immediate  vicinity  of  the  mountains  decreasing  rapidly  as  we  re- 
cede from  them,  and  eventually  all  but  completely  disappearing.  This 
circumstance  is  also  observed  in  the  vicinity  of  the  49th  parallel.*  The 
Laurentian  material  is  chiefly  gneiss  and  granite  of  the  usual  well 
marked  types,  and  as  above  stated  is  still  abundant  at  an  elevation  of 
about  3300  near  the  north  bank  of  the  Athabasca,  at  the  watei-shed 
between  that  »iver  and  the  Peace.     Laurentian  boulders  were  noted  as 
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*  Geology  and  Resources  of  the  49th  paraUel,  p.  246. 
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abundant  in  the  lower  part  of  the  Smoky  Eiver,  and  some  particularly 
large  ones  on  the  Athabasca  between  the  mouth  of  Lesser  Slave  Eiver 
and  the  Landing. 

Between  the  Landing  and  Edmonton,  Laurentian  boulders  are  in 
some  places  exceedingly  numerous,  but  quartzite  from  the  Bocky 
Mountains  is  still  present.  The  sandy  hills  forming  the  watershed 
between  the  Athabasca  and  Saskatchewan,  with  an  elevation  of  about 
2500  feet,  in  their  forms  and  material  show  evidence  of  strong  cuirent 
action. 

The  circumstances  causing  the  glaciation  of  British  Columbia  and  SSSki^ofgil- 
tho  sequence  of  the  various  phenomena  have  been  discussed  in  previous  oiAtion. 
reports,  and  in  the  Quarterly  Journal  of  the  Geological  Society.*  It 
will  consequently  be  unnecessary  to  recapitulate  the  details  of  evidence 
collected  in  various  regions,  but  it  may  be  stated  that  the  main 
question  seemed  to  resolve  itself  into  two  possible  cases.  A  general 
north-to-south  movement  of  ice  is  indicated  by  striation  in  a  number  of 
places  extending  over  a  length  of  about  450  miles  in  the  interior 
plateau  region.  The  samelregion  is  covered  with  drift  deposits 
requiring  by  their  charactef  and  mode  of  arrangement  the  action  of 
water  fix)m  elevations  exceeding  5000  feet  downward.  To  account  for 
these  facts,  the  flow  of  strong  Arctic  cuiTcnts  bearing  heavy  ice  during 
a  period  of  great  submergence  may  be  supposed,  or  it  may  be  necessary 
to  believe,  that  the  whole  region  has  been  buried  under  a  massive  con- 
fluent glacier,  the  drift  deposits  being  laid  down  as  it  retreated  either 
during  a  period  of  submergence,  or  in  water  held  back  by  glacier-dams 
in  the  valleys  of  the  various  mountain  ranges. 

It  was  supposed  that  the  gaps  of  Peace  and  Pine  EiverH  in  the^jJJ*^^®^ 
Bocky  Mountain  i-anges,  might  have  sufficed  for  the  entrance  from  the 
north-east  of  such  currents  and  masses  of  ice  as  would  be  required  by 
the  first  theory.     But  the  examination  of  the  region  with  this  suppo- 
sition in  view,  has  convinced  me  that  notwithstanding  the  general 
decrease  in  elevation  and  width  of  the  Bocky  Mountains,  the  valleys  of 
the  Peace  and  Pine  are  too  naiTOw  and  indirect,  and  the  sun  ounding 
mountains  too  high,  to  allow  the  inflow  of  sufficient  currents  with  the 
degree  of  subsidence  which  would  be  indicated  by  most  of  the  localities 
of  glaciation  and  by  the  superficial  deposits.     Neither  is  there  any  Probable  creat 
evidence  of  the  passage  of  drift  material  in   this  region  across   the  tish  Coiambiai. 
mountains  either  from  east  to  west  or  in  the  opposite  direction.     It 
therefore  remains  as  the  most  probable  hypothesis  that  a  great  glacier 
mass  has  filled  the  region  between  the  Coast  Banges  and  Gold  and  Bocky 
Mountains,  which  may  bo  designated  as  the  interior  plateau,  moving, 
though  perhaps  very  slowly,  southward  and  south-eastw^ixi  from  the 

^  •  Bcport  of  Prpgrem  Geol.  Soirey  of  Canada,  1877-78,  p.  150  B,  18T8-79.  p.  98  B.   Quart  Jour. 
G«oL  Soo7.«  1S78,  p.  117. 
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region  of  great  precipitation  and  high  mountains  of  the  northern  part 
of  the  province,  and  discharging  by  the  Okanagan  depression  and 
through  the  valleys  of  the  Coast  Eange. 

It  still  appeai-s  to  me  most  probable,  however,  that  this  stage  of  the 
glacial  period  was  closed  by  a  genei*al  submergence,  during  which  the 
deposit  spoken  of  as  boulder  clay  was  laid  down,  and  as  the  land  again 
rose  many  of  the  terraces  and  benches  were  formed.  Conditions  may 
be  invented  to  account  for  the  temporary  existence  of  a  great  lake  over 
the  Interior  Plateau  of  British  Columbia,  but  this  will  not  explain  the 
great  submergence  which  appears  to  be  required  by  the  drift-deposits 
of  the  east  side  of  the  Kocky  Mountains,  which  were  pix)bab]y  produced 
at  the  same  time  and  by  the  same  agencies.  The  last  stage  of  the 
glacial  period  in  the  northern  low  country  of  British  Columbia  ap- 
pears to  have  given  rise  to  the  silts  of  the  Lower  Nechacco  basin, 
while  to  the  north-east,  on  the  opposite  side  of  the  Eocky  Mountains, 
similar  deposits  were  laid  down  over  the  Peace,  River  country.  The  gen- 
eral elevation  of  the  white  silt  plains  of  the  Nechacco  is  somewhat  less 
than  2600  feet,  of  the^Peace  River  countrl-  between  2000  and  2500  feet. 

The  general  question  of  the  origin  of  the  drift-deposits  of  the  great 
plains,  and  more  particularly  of  the  western  portion,  having  been  fully 
discussed  in  the  Geology  and  Resources  of  the  49th  Parallel,  and  in  a 
paper  communicated  to  the  Geological  Society  of  London,*  it  will  be 
unnecessary  to  enter  at  length  into  it  here.  The  most  prominent  fea- 
ture of  the  glacial  deposits  of  the  plains  is  the  Missiouri  Coteau,  which  it 
was  supposed  ran  northward  from  the  region  in  the  vicinitj^of  the41>th 
parallel  where  it  was  more  particulaly  studied,  nearly  following  the 
margin  of  the  third  prairie  steppe.  This  supposition  has  nince  been  in 
great  measure  confirmed,  and  on  the  journey  from  Edmonton  to  Win- 
nipeg in  the  Autumn  of  1879,  I  was  able  to  examine  cursorily  the 
character  of  the  third  prairie  steppe  where  it  touches  the  north  Saskat^ 
chewan  near  the  P]lbow,  and  to  observe  the  great  accumulation  of 
heavy  boulders  of  eastern  and  northern  origin  in  that  vicinity.  Further 
north,  with  the  general  lowering  of  the  surface  of  the  country,  the 
well  deHned  zone  of  drift  deposits  known  as  the  Coteau  appeal's  to  bo 
lost,  the  material  being  scattered  broatlcast  over  a  wide  surface,  and 
approaching  in  considerable  mass  the  high  lands  near  the  base  of  the 
Rocky  Mountains.  It  will  have  been  observed,  however,  that  over  the 
entire  area  examined,  the  material  from  the  Rocky  Mountains  has  also 
been  strewn  eastward,  implying  a  sea  in  which  ice  bearing  debris  both 
from  the  Laurentian  Axis  and  Rocky  Mountains  floated  freely.  This  at 
least  appeal's  to  be  the  only  mode  of  accounting  for  the  distribution  of 
the  material  forming  the  drift  in  this  northern  part  of  the  region  of 
the  plains,  as  well  as  in  that  to  the  south  previously  studied. 

•  Op,  cit.t  p.  218,  et  atq.    Quart.  Jouro.  Geol.  Soc.  Vol.  XXXI,  p-  6C3. 
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APPENDIX   I. 


List  of  Plants  Collected  in  the   Northern  Part  op   British 
Columbia  and  the  Peace  River  Country,  1879. 


Prof.  J.  Macoun,  of  Albert  College,  Belleville,  has  kindly  determined 
the  plants,  of  which  the  following  is  a  list : — 

Ranunculace^ 

Ranunculus  nivalis  R.  Br. ;    var.  Escholtzii,   Schlecht.     Summit  Pine 

Pass,  July  27. 
Aquilegia  formosa,  Fisch.    Stuart  Lake,  July  2. 
Delphinium  scopulorum,  Gi'ay.    Iroquois  Creek,  July  10. 
Aconitum  Napellus,  L. ;   var.   delphinifolium   Seringe.     Misinchinca 

River,  July  23. 

FUMARIACEiB. 

Corydalis  aurea,  Willd.     Pine  River,  August  1. 

CRUCIFERiE. 

Arabis  Drummondii,  Gray.     Iroquois  Creek,  July  12. 
EryHimum  cheiranthodes,  L.     McLeod's  Lake,  July  16. 
Arenaria  lateriflora,  L.     Stuart  Lake,  July  2. 
Draba  alpina,  L. ;  a  large  form.     Summit  Pine  Pass,  July  27. 

Linace^. 
Linum  perenne,  L.  j  seed.     Pine  River,  August  4. 

GERANIACEiB. 

Geranium  Richardsoni,  Fischer  and  Meyer.  Summit  Pine  Pass,  July  27. 

LEGUMINOSiE. 

Lupinus  polyphyllus,  Lindl.     Swamp  River,  July  10 ;    very  abundant. 
Astragalus  alpinus.  L.    Summit  Pine  Pass,  July  27. 
Oxytropis  campestris,  DC. ;  var.  melanocephala,  Hook.  Skeena  River, 
June;  Summit  Pine  Pass,  July  27. 
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Hedysarum  boreale,  Nutt.   Sammit  Pine  Pass,  July  2*7 ;  Bunvegan, 

Auugst  13,  flower  and  seed. 
Hedysarum  Mackenzii,  Bich.      Iroquois  Creek,  July  10. 

BOSAGEJB. 

SpirsBa  Aruncus,  L.    Misinchinca  Eiver,  July  24. 
Spirffia  betulifolia,  Pall.    Ii-oquois  Creek,  July  11. 

Poterium  Canadense,  Benth.     Misinchinca  River,  July  23. 

Dryas  octopetata,  L.  var.  Drummondii,  Wat.  Skeena  Eiver,  June;  also 

Pine  Eiver,  August,  in  seed. 
Geum  rivale,  L.    McLeod's  Lake,  July  16. 
6eum  strictum,  Ait.    Near  McLeod's  Lake,  July  9. 
Potentilla  arguta,  Purah.     Near  McLeod's  Lake,  July  9. 
Potentilla  Anserina,  L.     McLeod's  Lake,  July  16. 
Potentilla  Hippiana,  Lehm.     Pine  Eiver,  August  4. 
Eubus  Chamaemorus,  L.    Lower  Skeena,  June. 
Eubus  pedatus.  Smith.      Misinchinca  Eiver,  July  21. 
Eubus  arcticus,  L.    Near  McLeod's  Lake,  July  9. 

SAXIFRAGAOEiE. 

Parnassia  palustris,  L.     Misinchinca  Eiver,  July  21. 
Saxifraga  tricuspidata,  Eetz.     Skeena  Eiver,  June. 
Heuchera  hispida,  Pursh.     Dunvegan,  August  13. 
Heuchera  glabra,  Willd.     Misinchinca  Eiver,  July  24. 
Tiarella  unifoliata,  Hook.     McLeod's  Lake,  July  16. 
Tellimagrandiflora,  Dougl.     Misinchinca  Eiver,  July  23. 

Crassulaoe^. 
Sedum  stenopetalum,  Pursh.     Summit  Pino  Pass,  July  27. 

ONAGBAOEiE. 

Epilobium  latifolium,  L.     Misinchinca  Eiver,  July  25. 

CAPRIPOLIACEiE. 

Symphoricarpus  occidentalis,  E.  Brown.     Pine  Eiver,  August  4. 

CoMPOSITiE. 

Aster  IflBvis,  L.     Dunvegan,  August  17 ;  very  abundant. 

Aster  prcBcox,  Lindl.     Dunvegan,  August  17. 

Erigeron  glabellum,  Nutt.     Pine  River,  August  4. 

Solidago  Virga-aurea,  L, ;  var,  humilis.     Dunvegan,  August  13. 

Achilla)a  multiflora.  Hook.     Dunvegan,  August  17. 

Senecio  eremophilus,  Eich.     Dunvegan,  August  13. 
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Arnica  foliosa,  Nutt.     Coal  Brook,  August  8. 
Arnica  amplexicaulis,  Nutt.     Pino  Eiver,  August  1. 
Arnica  latifolia,  Bong.      Stuart  Lake,  July  3. 
Hieracium  Canadense,  Mx.     Dunvegan,  August  17. 
Macrorrhyncus  glaucus,  Watson ;  var.  dasycephalum,  T.  and  G.     Iro- 
quois Creek,  July  11. 

Ericace^. 

Andromeda  polifolia,  L.     Lower  Skeena,  June, 

Kalmia  glauca,  Ait.     Lower  Skeena,  June. 

Rhododendron  albiflorum,  Hook.     Misinchinca  Eiver,  July  23.      (On 

mountain  2000  ft.  above  the  stream.) 
Pyrola  rotundifolia,  L. ;  var.  uliginosa,  T.  and  G.   Stuart  Lake,  July  2, 
Moneses  uniflora.  Gray.     Stuart  Lake,  July  2. 

SCROPHULARIACE^. 

Penstemon  confertus,  Doug. ;    vai*.  caeruleo-purpureus.  Gray.     Summit 

Pine  Pass,  July  27. 
Pedicularis  Grcenlandica,  Eetz.     Summit  Pine  Pass,  July  27. 
Melampyrum  Americanum,  Mx.     McLeod's  Lake,  July  16. 

Labiate. 

Monai*da  fistulosa,  L. ;  var.  mollis.  Gray.     Middle  Forks  Pine  Biver, 

August  5. 
liophanthus  anisatus,  Benth.     Dunvegan,  August  17. 

BoRRAGINACEiK. 

Mertensia  paniculata,  Don.     Stuart  Lake,  July  2. 
Myosotis  alpestris,  Hook.     Summit  Pine  Pass,  July  27. 

POLOMONIACEiE. 

Collomia  linearis,  Nutt.     Near  McLeod's  Lake,  July  9. 

GEKTIANACEiK. 

Gen  ti ana  Amarella,  L. ;  var.  acuta,  Hook.     Pine  Eiver,  August  1. 

Orchidace^. 

Habenaria  dilatata,  Gray.     McLeod's  Lake,  July  16. 
Habenaria  elegans,  Lindl.     ?     Swamp  Eiver,  July  10. 
Habenaria  rotundifolia,  Eich.     Stuart  Lake,  July  2. 
Goody  era  repons,  E.  Br.     Plateau  between  Pine  Eiver  and  Dunvegan, 
August  10. 

10 
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LXLLIAOBA 

ZygadennB  glauonSy  Nutt    Sammit  Pine  PasB,  July  27. 
Smilacina  bifolia,  Ker.    MoLeod's  Lake,  July  16. 
Smilacina  aniflora,  Menzies.    McLeod's  Lake,  July. 
Allium  cemaonii  Both.    Fine  Bivor,  August  4;  Dunvegani  August 
^**f  seeci. 

Cypxba€»a. 
SoirpuB  cflBspitosuSy  L.    ?    Lower  Skeena,  June. 

Gbaionul 

Bromus  ciliatus,  L.    Fine  Biver,  August  1. 

Xriticum  repensy  L. ;  var.  laza^  Yasey.    Pine  Biver,  August  1. 

Elymus  Sibiricus,  L.    Misinohinca  Biver,  July  24. 

p  FiLIOXS. 

Botryohium  Yirginicumi  Swk.    3tnart  Lako,  July  1. 


OZOLOOIOAL   8DBTET  OF  CANADA. 


E» 


l-i 


11      %1a 
t^      -a  S  Ml 

1 1     "5  e 


E  a  p  §  s  -I  .t  5 


ft    fe 

% 

1        -tt     \ 

.a     .£ 

•3 

J=  5^    g 

iS 

S3    g 

= 

a"=    s"i   a  . 

i%,    <i|    .i^S 

|1  f ^  ^- 

-•d 

!   1 

:  ;  :  :  :      :  : 

:i  ; 

i-i 

|nn 

il  1 

■?! 

^^sji 

:  l»>:S    g| 

:S    '■■ 

1- 
1 

;|    I 

fe 

aJ      : 

=-    .iitfodsSJo-*    ^-^- 

w  . 

i  J-     :  : 

« 

ji'    :  : 

f  ill'  -•' 

-jmoiojm.uiv 

~!I 

-2    " 

.        c^c.!          >6    M 

^.i    xi 

T"0|3jop 

!H 

■i%t 

_w             tii™        .rf   .t^ 

^cri    U 

■p"!*  JO  »o*>J 
J.  ...lOT 

i^l  =4 

=^u  fc 

!IV 

■    :  :g  :3  .3  :S  :3     'S 

i'     : 

™™,. 

"K 

' 

:  i  is  :  : ;  :  :  ■     ;  r 

•   :£5^S5S 

S5  a 

SJisgS- 

.es"§ 

SSSs^SSSSSSS    SS 

ss  s 

SBBsaasssBS   ss 

s'a    a 

1 

ssssssassss  ss 

SR    S 

- 

^";:„«;a 

2Sn::2  2a 

S3    3 

a 

|.::  =  =  =  :,-  =  3     .= 

"i  1^ 

:  ;3  : 

;-:rl=i.   ; 

S 

■: :  i :  g  e  B     : : 
;  i  i :«  s^  5-   ■  i 

II      11=  1=   a= 

iti 

as'  =  =  s.  §  g    s 

1  =s 

CS       s-.s'  s-    5' 

1'  sS 

1 

p 

£      ^ 

\'&  i     i 

S    ^ 

BRITISH  COLUMBIA  AMD  NORTH-WEST  TBRRITORT. 


I 


li 


iMl 


.    d*    -B-^uJiM^dji-^Wti^W^d        O    3**W*iaiJdS3':J0*Uf 


«  :9  :«  :S  :8  :: 


S  -S  ::5  :a  ;s 


:■«  :a  is  :a     rs  :g  is  :«  "3  :3  -9 


j^  j^j 


=  =  "■  =  =  "  =  "  =■ 

■■■"■  =  ■■•"  = 

,.=     .J.:  =  , ..„.  =  .. 

.. -S     5  fl  a 
"   S     s  !  S    J 

"ill 

:  i  !.s :,  : ! :  iJ  : :  .3 

mam 

■1 

1 

■3 

.J 


1      1  I'i 


. ...  J.21 ; 3-="'ir3=|.|=i  y-'-i 

a  K  e^  K  a^A  « 


II 


QEOLOOIOAL    SDBTXT   OF  CANADA. 

i.  ^ 


^  I 

IK 


1  ;, 

s 

■s 
1 

n  ; ;  ;.s  i 

1 

y 

^ 

1 

3" 

III 

'55 

'1 

|:ii;f! 

d 

i» 

s; 

i^°i^ 

= 

■i^t. 

..•3» 

.«- 

-.t^-:-.:- 

■". 

arf 

^- 

o'itf 

J-.j.-s 

Q-jgj  g  B-^Q-gj^-gj-j-: 


=  Ill- 


s'3: 


SS  i 


:■«  :3  :«  :y  :  s 


,:«:«: 


""IK  ■  s  is  :S  ^S  ;  ^ 

"'""i^i  y_;j_- ; ;  -^  ^  - ;  Ms  | ; ; ;  i^  i  ;  i ;  • ;  ■  :^  :  H^j ; 

ESasESBasaa  aaassgaeEsa  e  sEaEEeaaBSSESs 


BRITISH  COLUHBU  AKD   NOBTH-WISI   TBitBITORT. 

I  I 

j  i 

r  i 

t  i 


niiii 


n;-?:f!i!l;| 

ninuSiililil 


iii|l3isnni?il:|'i;^i 

i  I  :  SjS  9  "  ':  ■     :  !-o*  J  ■-  i !!-  ■■a  -2  :  c" 


SIIK»BS, 


■-3  ig  ig  is  :S  :3  :S  :«  :S  :R  ifi  :fi  'S  ^G  ;S  is*  :S  isj  ig  iS  :S  :«  '-4  :S  :iS 


S§aS5feS5SgSSg£Sa3§SS£inSs;S$gSPSSS3HSSgSsS-2Sg3SSi8S 
9SSSSSSSSS8SS32SSSSSSSSSSSSSSI3SS8SSSSSSSS3S5SSSSS8 


I,  a  i  s-  ■ 

"s  »  I  f 

I  8  a  I.. 
I'  III'  ■ 


=  1=  npj'|:i^i  I'i'l  ;i1"|'i'f"iFi' 

.  -S.  "2. .  .  t  5.  ^.  =.  a,  -a.  L  ^''  V  i-  I-  I.  - .  S-  6-  «- 
&  i       S  ^  J  ;:i  si  S  a  i  i  i.  ^       i  ^  & 


OKOLOOICAL  SUaVBT  OF  CANADA. 


!     Si 

Z      ad 


-11  ti 


■n 


gaJd-    ee     jSSjgaSfg     8     ciljg 


iI^QS    5ta  '  '  "  a'      fci    g" 


■Co* 


ilil; 


>^  -^^  i\^^  Z  ssVlsls^sl  1 1 1  \<^x 


■pniajOBMojl     — =■• 


;3  is     :(^     :g?:sj:sit:    !^     :S  :K  :K  ;s  :3  :S 


sssa    sa   asassEsas   a   BcassaaasESBSsasasBB 


sajis  K3  ssassK^iRs  a  sssss-".-"' 


:  :    =7   e:  «= 

rf  ?  ! 

.  r  S=  I,  |3 


BRITISH  COLUHBIA  AND   N0&TH-WI8T   TStlEITORT. 


1 
1 

■3 

1 

1 

!          1 

1                                               6 

f                1 

:  ;  :  ■  :S_  :  : 

m 

III 

■■  -if 

ill 
=4 

:^  4  ii 
•S  Si  1 

::i!il:i;i;i:j  i  :V:  "  V 

=!~ 

— r-.g-  = 

-*Kg^! 

-^^^ ; 

||.  4 

IJIIII^IH^-KSKI 

\S  :S  is  ;»  :5  ;S  iS     isi  :S     ji  :8     i^     ;S  JS  ;a  is  :S  ;»  i^  jS  ig  is  i 

iSniiMSilii::;!; 

*.Aqoo=ooo«snoo    o 

oSio- 

H5S  512 ; 

o =«««=* -J = ofl  « -fl»5o  oisSJS 

_KSftS|iSfiKKftKEJ&R_feRKS>aSa_S^_SS¥ 

asBSBaasae'Eass   saas   aaaa   aa    a~aE 

8SS8S!!!S8SiiS8S;SS   SS3S   SSSS   SS    SSSS53S38SSSSSSSSSSSS 


If'^         to         •£S"^'3«Jiia-|i         '^«& 


J   ■■■■'. 


-.J 


alOLOOtCAL    SURTET  OF   CANADA. 


r  i.^' 


J  1 1    I  51    I 

■^    ^    j  ^    ji  j    ffl 


II   I   j 


-pBOio  JO  pnrH 


,|     ..™o, 


ssssssssssss  ssssss  . 


-'.  .■',■:■;;-■,'.-■;  SSSSKSfi 
£  =aE=5  SSSSSaS 


BRITiaXt  COLUMBIA  t 


I  n  :  Ms  i  i  :  ;  i  i  :  n  ji  ■^'S  III': 

5-  :  '  I  -^^  :  :  5  :  :  :  !  1-5=  ^-3^:5:  =  !?    * 

£ i3_:iJS_ mb.    cD»tin£ j    ! 

^o '.^ tn      <^^_ 


|*l*"lBl--N^"^»^l5Kl"p^'"i^-«^-l  1 1  Wl'^^" 


jssassassB  :ae"3ss'-*22sass£s' 


aaaBaisaEassssaaBBaesEssaasEsaassassasaSEasssasBsa 
8SSSS  jSS8SSSSSSS8^SSS£S!SSSSSSSS£sSSS€SS8SSSSS?SSSiS 


Wr 


fa     I'  *'  ■ 


■  I"  1" 


■r|v|=|-|-fy 


l?'"3'i; 


QEOLOaiOAL   STBTET  OF  CANADA. 


■:S  :S  -^  -S  .pa  ;3g  ,h|  i 


m? 


^    Zoo    .    :  V—  6    -^V>0-d    'J    ,    -  _^  ^  J,;t0'"*''^  '  *    -*iJ 


vrcocooQco^crjcrJm  ft 


:^J= 


s  w  e  m  _!  _g 

^1'  T  '^'  I'  1'  I'  i' 

HA     S     t,     K     H     f-     ti 


L  ■  i-s.  I- 


BRITISH   COLUMBIA  AND  NORTH-WEST  TERRITORY.  157  B 


APPENDIX  m. 


NOTE  ON  THE  LATITUDES  AND  LONGITUDES 


USED    IN  PREPARING 


A  MAP  OF  THE  REGION  FROM  THE  PACIFIC  COAST 

TO  EDMONTON. 


OBSERVATIONS  BY  G.  M.  DAWSON,  1879. 


In  the  case  of  observations  of  the  san,  the  angle  g^ven  is  the  greatest  double 
altitude,  ie.  twice  the  apparent  altitude  with  the  diameter  of  the  sun.  With  stars 
the  angle  noted  is  also  the  double  altitude.  The  index  error  is  in  all  cases  allowed 
for. 

Indian  Village  at  upper  end  of  Kitsalas  Canon,  Skcena  River,  June  16. 

Sun  at  noon US'*    2'  50" 

Resulting  latitude 54"  37'    6" 

North  end  Babine  Lake,  opposite  Hudson  Bay  Post,  June  29. 

Time  by  watch 5h.  26m.  268.  Sun 48'  36'  35" 

"*       "         "     5h.  29m.  108.  «   47"  40' 50" 

"       «         «     5h.  31m.  478.  «   47"    5' 20'^ 

Resulting  error  of  watch 338.  slow 

Observations  on  8un  near  meridian  for  latitude. 

Time  by  watch ' Oh.  12m.  408.         Sun .1 . .  .116M6' 35" 

"       "        "     0h.l5m.308.  «'     116"11'50" 

Resulting  latitude 55"  20'    0" 

Moon  on  meridian,  double  altitude 24"  37'  10" 

Resulting  latitude 55"  22'  19'" 

(Mr.  Horetzky's  latitude  observed  at  the  Hudson  Bay  Company's  Post  is  probably 
more  accorate  than  either  of  these.) 

Babine  Lake,  July  1. 

Sun  at  noon 117"    0'  16" 

Resulting  latitude 54"  52 '  39" 

Babine  Lake,  July  2. 

Son  at  noon 117"  26'  16" 

Resulting  latitude 54"  35'  29" 
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South  end  of  Portage  between  Babine  and  Stuart  Lakes,  July  4. 

Sun  at  noon llT**    4M6" 

Resulting  latitude 54**  36'  22'/ 

Stuart  Lake,  200  yards  south  of  Fort  St.  James,  July  6. 

Sun  at  noon 117**    1'    6" 

Resulting  latitude 54**  26' 51" 

Same  place,  July  7, — 

Sun  at  noon 116"  48'  26'/ 

Resultiog  latitude 54"  26'  53'/ 

Timeby  watch 3h.  36m.  15s.        Sun TS**  36'    6" 

"      «       "        3h.  40m.  17s.  **    77''28'56'/ 

«      «       «        3h.  47m.  348.  « 75**  25' 56" 

Error  of  watch  from  mean  of  observations 3m.  30s.  slow 

Point  where  Fort  St.  James  and  McLeod's  Lake  trail  first  reaches  Salmon  River 
July  9.  • 

Time  by  watch lOh.  21m.  148.         Polaris 198*    4'  56'/ 

"        «       '<       lOh.  28m.  448.  "       108M0/ 16// 

Resulting  latitude  from  mean  of  observations 54"  36'  26" 

Fort  McLeod,  July  15. 

Sun  at  noon 1 13°  33'  41 " 

Resulting  latitude 55"    0'    2'/ 

Latitude  by  Mr.  MacLeod's  observation 55"    0'    9" 

Crossing  of  Misinchinca  River,  July  23. 

Sun  at  noon 110"    9'  10" 

Resulting  latitude 55"  14'  39" 

Summit  Camp,  Pine  River  Pass,  July  28. 

(ObrtfTvation  on  \[.  Ursa  Majoris  for  time.) 

Time  by  watch 12h.  35m.  53r.         Star C0°  25'  10" 

"       '<       "       12h.  40m.  42k.  "    59' 27' 40" 

Error  of  watch  by  mean  of  observations 5m.  57.s.  .slow 

Time  by  watch 12h.    9m.  10s.         Polarjs Iir4:{'40" 

"      «       "       12li.  1.5m.  208.  "       1HM6'50" 

Resulting  latitude  by  mean  of  observations 55°  2:i'  55'' 

Pine  River,  July  31. 

Timeby  watch lib.  21m.  158.         Polaris Ill'  37'    0" 

«       «       "      lib.  27m.  258.  "         Iir41'    0" 

Resulting  latitu<le  by  mean  of  observations 55^  31 '  38" 

Pine  River,  August  1. 

Time  by  watch 5h.  17m.  20s,         Sun 42'    6'  10" 

«       a       '<      5h.  20m.  49s.  "     41"    8'  10" 

Error  of  watch  by  mean  of  observations 6m.  :\s.  slow 

Camp  near  Middle  Forks  of  Pine  W\vor.  August  5. 

Altair  on  meridian 85   53'  15" 

Resulting  latitude 55^  37'  20" 

Timeby  watch Oh.  47m.  41s.         Polaris 110"  59'  10" 

u       «       "      9h.  55m.  lOs.  «      Ill"    4'    5" 


BRITISH  OOLUMBIA  AND   NORTH-WEST   TERRITORY.  159  B 

liower  Forks  of  Pine  River,  August  7.    (Hunter's  Tree.) 

Sun  on  meridian 110"  50' 58" 

Resulting  laUtude 55"  43' 42" 

Plateau  east  of  Mud  River,  August  11. 

Altair  on  meridian 85"  34'  40" 

Resulting  latitude 55"  46'  64" 

Time  by  watch lOh.  33m.    38.        Polaris 112"    9'    0" 

"       "       **       10h.39m.22s.  «        112M3'50" 

Plateau  east  of  D'Echafaud  River,  August  1 3. 

(f  AquilaB  on  meridian 65"  56'  10" 

Resulting  latitude 55"  53'  34'/ 

Plateau  east  of  ZVEcha&ud  River,  August  14. 

Altair  on  meridian 85"  28'  40" 

Resulting  latitude 55"  49'  54" 

Punvegan,  August  17. 

Sun  at  noon ? 95"  25'    0" 

Resulting  latitude 55"  56'  1 1 " 

September  3. 

Time  by  watch 8h.  49m.  478.        Polaris 112"  26'  27" 

«      «       «      8h.  57m.  55s.  <*       112"  31' 37" 

September  4. 

(150  feet  N.  of  former  and  succeeding  observations.) 

Sun  at  noon 82"  55'      7" 

Thermometer,  68"  Barometer,  about  29-20 

Resulting  latitude 55"  56'  10" 

September  4. 

Observations  on  sun  for  time. 

Time  by  watch 2h.  37m.    3s.        Sun 57"  55' 27" 

«       *'         «'     2h.  38m.  39s.  «     57"  32' 37" 

"       *'         '<     2h.  39m.  38s.  "     57"  18' 57" 

"       «         «*     2h.  41m.  468.  "     56"  48' 37" 

Thermometer  70"  Barometer,  29-20 

Resulting  error  of  watch  from  mean  of  observations 30m.  59s.  slow 

September  4. 

Time  by  watch 8h.  36m.  568.         Polaris 1 12"  20'  17" 

«       «         "     8h.  40m.  278.  «       112"  23'    7" 

"       "         «     8h.  45m.  44s.  "       112°  26' 27" 

Resulting  latitude 

September^. 

Altair  on  meridian 85"  16'    7" 

Thermometer,  38-5"  Barometer,  29-20 

Resulting  latitude 55"  56'  14" 

Mean  latitude  adopted  for  Dunvegan  (New  Fort) 65"  56'  11-5" 
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Grande  Prairie,  August  19. 

Altair  on  meridian 86**  27^  40" 

Resulting  latitude 55*  20^  28" 

Near  Smoky  River,  August  24. 

Sun  at  noon 92"  52'  20* 

Resulting  latitude 54**  53'    4" 

Wapiti  River,  August  25. 

Sun  at  noon 91**  39'  20" 

Resulting  latitude 55**    9'    2" 

Smoky  River  Crossing,  August  26. 

Sun  at  noon 90**  18'  40" 

Resulting  latitude 55"  28'  30" 

N.  B. — Passing  clouds,  but  probably  good  to  within  half  a  mile. 

Smoky  River,  August  28. 

Sun  at  noon 87"  57'  35" 

Resulting  latitude 55"  57'    3" 

Smoky  River  Post,  August  29. 

Sun  at  noon 86"  45'  45" 

Resulting  latitude 56"  11'  39" 

North  Bank  of  Bad  Heart  River,  September  6. 

Time  by  watch 8h.  21m.  398.  Polaris Ill"  32'  37" 

«       **       "       8h.  25m.  56s.  ''       Ill"  35' 37" 

Resulting  latitude  from  mean  of  observations 55°  32'  58" 

N.  B. — Watch  30m.  598.  slow,  from  observation  at  Dunvegan,  September  4. 

Plateau  East  of  Smoky  River.  September  11. 

Altair  on  meridian 8G^  26'  40" 

Resulting  latitude 55°  20'  56" 

Cree  Settlement,  Sturgeon  Lake,  September  14. 

Sun  at  noon 77^    4'  45" 

Resulting  latitude 55^    4'  50" 

Little  Smoky  River,  September  18. 

Altair  on  meridian 88°  14'  25" 

Resulting  latitude 54°  27'    4" 

Sources  of  I-a-pe-oo  River. 

Altair  on  meridian 88°  3G'  35" 

Resulting  latitude 54°  15'  59" 

Drift-pile  Camp,  Athabasca  River,  September  24. 

Altair  on  meridian 88'  53'  25" 

Resulting  latitude §54°    7'  33" 

September  25. 

Sun  at  noon 70"  26'  39" 

Thermometer,  70"  Barometer  27-20 

Resulting  latitude 54"    7'  50" 
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ObRervations  for  time  by  eqaal  altitudes  of  sun. 

.  (  Time  by  watch 8b.  28m.    Is.         Sun SS**  35'  39* 

33  J       u       u      ti      8h.  33m.  338.  « 54'*  4 K  59* 

<  I      «       «       "      8h.  42m.  358.  « 56*  26'  49* 

.  (  Time  by  watch Ih.  19m.  308.  Sun 56*  26M9* 

53  J       «       «       «      lb.  28m.  338.  « 54.  41'  59" 


iu        u        u 
((         u         u 


\n 


^  I      <*       "       "       Ih.  34m.    78.  « 53*  35' 39 

Error  of  watch  by  mean  of  observations,  50m.  148.  slow. 

Observations  on  Altair  for  latitude. 

Time  by  watch 6h.  33m.  37s.        Star 88*  52'  59* 

«       "       "       6h-  36m.  27s.  "    88*  53'  24* 

«       «       «       6h.  39m.  55s.  «    88*  52'  19* 

"      **       «       6h.  43m.  19s.  "    88*  50' 14* 

»«       "       "       6h.  45m.  198.  «    88*  48' 24* 

Resulting  latitude  by  Highest  angle  read 54*    7' 29* 

Resulting  latitude  by  probable  angle  deduced  by  plotting  curve .  54*    7'  31* 

Timebywatch 6h.  53m.  16s.         Polaris 108*  44' 54* 

"       «       ^       6h.  55m.  318.  "         108*  44'  49* 

»«       «       '<       6h.  57m.  518.  «  108*47'    4* 

»'       *«       "       7h.    3m.  12s.  "  108*  51' 34* 

Resulting  latitude  by  mean  of  observations 54*    7'  22* 

Mean  laUtude  adopted  for  Drift-pile  Camp 54*    7'  34* 

September  29. 

Observation  on  sun  for  time. 

Timebywatch 9h.  32m.  448.        Sun 53*    0' 29* 

«*       ''       "       9h.  34m.  178.  «     53*  17' 19* 

"       "       "       9h.  36m.  20s.  "     53*  41' 19* 

«       "       ''       Oh.  38m.    78.  «'     54*    1'    4* 

Resulting  error  of  watch 

"  Coal  Crop,"  Athabasca  River,  October  1. 

Sun  at  noon 65*  49'  20* 

Resulting  latitude 54*  11' 40* 

Athabasca  River,  October  2. 

Sunatnoon 64*  50' 25* 

Resulting  latitude 54*  12' 45* 

Athabasca  River,  near  Fort  AsRineboine,  October  3. 

Sunatnoon 63*  51' 55* 

Resulting  latitude 54*  18' 54* 

Athabasca  River,  October  4. 

Sun  at  noon G2*  48'  35* 

Resulting  latitude 54*  26'  54* 

Mouth  of  Lesser  Slave  River,  October  6. 

Sunatnoon 59*  50' 30* 

ResulUng  latitude 55*  10'  25* 

11 
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LaiMrlBteve  Bfw,  ii  IfuiuK  BiT«r»  Octobor  9. 

BnataecA...... sri^Uff 

BMdliiV MiMe ........v 65*18^14* 

AHiitaKMi  Biw,  Ooloter  13. 

8«lliiaOQIl 54*20^10* 

BofBltiiigliititede..: « WlU4Br 

AllialMMM  Lnding  October  15. 

Time bj  walch 7h.    7m.  30f.       PoltrlB 110*36^10* 

«      «      «     7h.22iii.   Ot.  « 110*8IK   <r 

«      «      «      7h.24iii.    OS.  «       110*4<K3(r 

««     w      «     7b.?6m.408.  «      110*41^55* 

Ifcesnltiog  latitude  bj  mean  of  three  last  obeenrmti<mi. '  64*  43^  84* 

Obienratifm  on  Altair  for  time. 

Timebywatch. ,..  7h.  36m.  10s.       Star SO^'U^  if 

u      u      u     ,.  7h._39m.30s.  « 79*42'   0* 

Jftesnltiiigemir  of  watch 6m.  6s.  ^bw 

Obserratioii  oa  Jupiter  for  latitude. 
Jupiter  on  meridian 47*22'  10* 

^       Resoltliig  latitude... 64*43>^3,1« 


iSddge  Xakes,  October  17.       ^ 


Obserratioii  on  Altair,  near  meridian  for  latitude. 

Timebywatch 6h.  59m.  308.        Altair 88*43'   0' 

"      «<      "       7h.    8m.508.  «     83' 43' 60* 

Jtesalting  latitude  

Obserration  on  Polaris  for  latitude. 

Timebywatch 7h.  I7m.  SOs.        Stai* 109"  36' 20* 

«.     "      " 7h.  22m.  308.  "  109"  40' 30* 

Resulting  latitude  by  mean  of  observations. — 

First  approximation 64*    9'  47* 

Second  approximation i 54*    9'  58* 

Observation  on  Vega  for  time. 

Timebywatch.... 7h.  28m.  208.        Star 115*  31' 50* 

"      «       «      7h.30m.258.  «  114"  45' 30* 

"      «       "      7h.  33m.    08.  «  114*    8' 25* 

Error  of  watch  by  mean  of  observations 9m.  178.  slow 

Sturgeon  River,  October  18. 

Observation  on  Polaris  for  latitude. 

Timebywatch 7h.  10m.    Os.         Polaris 108*57'    0* 

u      u      CI      7h.  14m.  208.  «       108"  69' 40* 

««       u      «      7h.  21m.  308.  "       109*    4' 10* 

/  Resulting  latitude  by  mean  of  observations 53"  50'  12* 
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Obsbryations  for  Longitude. 

Dunvegan.    {Moon  on  Meridian.') 

Latitude # SS**  56'  ir.6 

Date,  September  2,  14h.  local  mean  time. 

Observed  doable  altitude,  upper  limb.  .86'  4'  10"       Index  error. .  -  3'  43* 
Barometer,  28-95        Thermometer,  Zb"* 

Resulting  declination  of  moon 8"*  50'  52"-5  (North) 

Vh.  56m.    68.6 
Resulting  longitude  of  Dunvegan 


{Vh.  56m.    6 
119"    V     37 


Sir  H.  Lefroy's  longitude  for  Dunvegan,  by  two  sets  of  lunar  distances,  is  118°  25' 
That  g^ven  by  comparison  of  track  surveys  east  and  west  is  nearly  intermediate 
between  this  and  that  above  determined,  and  has  been  adopted  on  the  map. 

DrifirPile  Gamp.     {Moon  on  Meridian.) 

Latitude 54"    7' 34" 

Date,  September  25,  8 h.  45m.,  local  mean  time. 

Observed  altitude,  lower  limb. ...  39"  43'  10"  Index  error. ...  -  3'  11" 

Barometer,  27-20        Thermometer,  40" 

Resulting  declination  of  moon 14"  55'  69"  (South) 

r   7h.  47m.  13S.9 
Resulting  longitude  of  Camp j  jYe"    48'    30" 

Same  place,  September  27. 

Observation  of  re-appearance  of  Jupiter's  satellite  (I)  for  longitude : 
Corrected  local  time  at  place lOh.    Om.  29s. 

Resulting  longitude 116"  27'  30" 

The  position  in  longitude  of  Drift^Pilc  Camp  has  been  determined  by  Mr.  Mac- 
Leod's corrected  track  survey  to  the  instrumentally  measured  line  of  the  Canadian 
Pacific  Railway,  near  Dirt  Lake.  It  agrees  very  closely  with  the  first  of  the  observa- 
tions above  given. 

Limits  of  Error  in  Observations  for  Longitude  by  Moon  on  Meridian, 

The  change  iu  the  moon's  declination  hourly,  is  as  follows,  at  the  times  in 
question : 

Dunvegan 12'  40"-3 

Driffc-Pile  Camp 11'  50"-4 

Assuming  the  error  of  latitude  to  amount  to  5"  the  error  in  time  may  be  25s.  in 
either  case;  corresponding  to  a  total  limit  of  6'  15"  in  the  value  of  longitude,  or 
»  ^  error  of  3'  7" 
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LATITUDES  DKTKRM rNKD  BY  C.  HORKTZKY.  CANADIAN 
I'ACinC  UAILWAY  SUItVKY,  1879. 

Qunp  Bl  milcK  from  iippi-r  ewl  oi  Boar  IiiLko,  July  in ft.'!-  6n'  38" 

On  Driflwo*!  (Ta.'la)  Kiver,  July  IT S5"  48'  50- 

OnTnrla  Luke,  July  18 56"  33'  ir 

Lakf  let  on  Trail  to  Kiiv-Pftu  Paw,  July  an 35"  18'  aa* 

Camp  near  Tluiiaou  Bay  Post,  DorlL  eud  Itabini;  Lak«,  July  31 ."SS*  16'  S3* 

AugUBt  14 56-18'    r 

iiuglirt  18 58'  IR'    J" 

Aopist  as 85'  IB' 3*' 


Vu-lntian,  28'  E. 


Ham.. 


.   55°  17'  65" 


Forks  or  SkccDO,  July  SB 56°  13' 58' 

July  M 65'l*'4r 

July  28,  Sim  at  uoon,  double  alt,  lower  limli  loe°  SB'  MC.     (Not  worked.) 
VarJatioD,  '!■»"  E. 

I,  August  2T 55"  ;i(i'    9" 


Nei^Ikitkwa  Biver,  Station  86,  Angtut  28 as"  a3'  .'ie' 

Nee!kit][wa  Rivur,  KUtlon  1 27,  August  30 fit.*  38'  JO* 

Haifa  mile  Houtli  uf  summit  of  Uount  Horutxky,  Augriid  21 65''  3T'  13" 

Five  huiidri'd  foft  a<iiitli  nf  mimmit  of  Mount  Horotitky,  August  31.,  SB"  38'_  3' 

Neclkitkwa  llivfit,  SUIiim   ir>5,  ^icpU-mbcr  1 55"  43'"  3" 

Caiiip  near  sammlt  of  Kotaine  Pasa,  September  3 88°  46'  44' 

TariattoD,  28°  E. 
Poiot  slightly  south  (mag.)   from  Kotaine   Itivar,  and  al>out  Bve 

miles  from  summit  of  Paas,  Septemlier  4 

At  ctoadng  of  Eolsine-Sitlika,  Seplrmber  5 

Driftwood  Rtver,  near  month,  September  d 

Tacia  Landing,  Station  1,  Setpembcr  7 

Lake  Tacta,  Station  12,  September  8 

Bnckley  HonBe,  September  10 

,?  Summit  Camp,  Fall  Biver,  September  13  (doubtful) 

"Old  Hogem,"  September  15 

Variation,  2T°  E. 

Qermansen  Town,  September  19 

On  Omenlc*  River,  September  20 

On  Omenica  Itiver,  Station  64 

On  Omenica  Itiver,  Station  103 

FaURlver  Valley,  September  Z3 hh'  < 

Tacia  Landing,  Station  1,  September  28 

On  Middle  Biver,  Station  76,  September  30 54°  t 

On  Trembleur  Lake,  October  1 

Variation,  29°  E. 
N.B. — From  this  point  of  observation  Pope's  Cradle,  Btuart  Lake  bears  S. 
(m«g.) 


!'' 


»/f 


BRITISH  COLUMBIA  AND  NORTH-WEST  TERRITORY.  165  B 

LATITUDES  DETEEMINED  BY  A,  WEBSTER,  OF  THE  GEO- 
LOGICAL SURVEY  OF  CANADA,  IN  BRITISH  COLUMBIA 
AND  THE  NORTH-WEST  TERRITORY,  1875. 

Quesnel-Blackwater  Trail,  east  of  Herkyelthtie  Lake,  July  7 63**    6'    2" 

Blackwater,  Lower  Canon,  June  10 53'  17^    6' 

Telegraph  Trail,  north  of  Blackwater  Kiver,  June  12 63'  33M6' 

Telegraph  Trail,  north  of  Eulatazela  Lake,  June  14  .*. 53M9^  17" 

Camp  at  Nechacco  Crossing,  June  16 54^    1'  27" 

Trail  south-east  of  Ptnart  Lake,  June  19 54"  23'  23" 

Fort  St.  James,  June  21 54**  26M4" 

Camp  near  outlet  of  Long  Lake,  June  27 54**  56'  40" 

Fort  McLeod,  June  30 55'    0'    7" 

Parfinip  River,  July  7 ; 55°  22M4" 

Parsnip  River,  July  8 55'  40'  24" 

Junction  of  Finl^  and  Parsnip  Rivers,  July  9 55"  59'  36" 

Peace  River,  July  10 56"    2'  35" 

Peace  River,  July  13 55'  58'  33" 

Peace  River,  July  15 50"    6'  22" 

Peace  River,  July  17 56'    2'    7" 

Hudson's  Hope,  July  23 56"    2'  14" 

Fort  8t.  John,  July  30 56'    6'  59" 

Pioe  River,  August  1 56'    4'  26" 

Pine  River  (Indian  Camp),  August  3 55'  46'  20" 

Dunvegan,  August  13 55'  55'  53" 

On  Smoky  River,  August  20 55'  55'  47" 

Smoky  River  Post,  August  22 50"  10'  46" 

Kerry's  Lake  (much  vibration),  OcUiber  3 54"  40'  26" 

Crooked  River,  October  5 54"  23'    4' 

Fort  George,  October  10 53°  54'  29'' 
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NOTE  ON  THE  DISTBIBUTION  OF  SOME  OP  THE  MORE 
IMPOETANT  TEBES  OF  BEITISH  COLUMBIA  * 


BY  GKOROE  M.  DAWSON,  D.S.,  A.R.S.M.,  F.G.S. 


The  following  notes  and  map  are  presented  as  a  contribution  to- 
wards our  knowledge  of  the  range  of  some  of  the  trees  of  British 
Colambia,  based  on  notes  and  observations  made  by  myself  while 
engaged  in  the  work  of  the  Geological  Survey  from  1875  to  1879.  I 
am  indebted  to  Mr.  H.  J.  Cambie  of  the  Canadian  Pacific  Eailway  for 
Dotes  on  the  extension  of  certain  trees  from  the  coast  up  the  valleys 
of  the  Homathco  and  Dean  or  Salmon  Bivers.  In  a  few  cases  I  have 
availed  myself  of  facts  published  in  Prof.  Macoun's  reports,  and  I  am 
also  indebted  to  Prof.  Macoiyi  for  valuable  notes  on  the  first  edition 
of  this  article.  I  have  also  to  thank  Dr.  Engelmann  for  information 
furnished  in  regaixl  to  the  specific  relations  of  specimens  collected 
in  various  parts  of  the  province. 

Since  the  publication  of  the  fii-st  edition  of  these  notes  in  the  CanU' 
dian  Naturalist,  Prof.  C.  S.  Sargent,  Dr.  Engelmann  and  Prof.  Parry, 
have  together  visited  a  portion  of  the  southern  part  of  British  Columbia., 
for  the  purpose  of  extending  their  observations  on  the  distribution  of 
foi'est  trees.  I  am  indebted  to  Prof.  Sargent  for  several  additional  facts 
now  incorporated  in  these  pages.  The  lines  on  the  map  have  also  been 
slightly  modified  in  some  respects  since  the  publication  of  the  first 
edition. 

British  Columbia  forming  a  portion  of  the  Cordillera  region  of  thcj^  j^^^j^^^ ^^ 
west  coast  of  America,  with  diversified  and  bold  physical  features,  thej^^"*>^^|[>'*  ^^ 
lines  indicating  the  geographical  range  of  the  various  species  of  plants 
do  not  assume  in  it  the  broad  rounded  forms  found  in  less  mountainous 
districts.  The  peculiarities  in  distribution,  while  adding  interest  to 
the  study,  rendei-s  an  intimate  knowledge  of  the  topography  of  the 
country  an  essential  prerequisite  to  its  prosecution.     As  large  tracts  of  \ 

the  province  are  as  yet  geographically  unknown  owing  to  their  remote- 
ness and  singular  impenetrability,  we  are  far  from  possessing  complete 
information  on  the  distribution  of  many  of  even  the  more  important 
species. 

It  is  not  intended  to  give  a  description  of  the  orography  of  the  pro- 
vince, though  as  above  indicated  this  is  closely  connected  with  the 
extension  of  the  various  species  of  plants.     The  following  general 

*  These  notes  were  first  printed  in  the  Canadian  Naturalist,  Vol.  IX.,  No.  9,  but  have  since 
been  oorreoted  in  some  particulars  and  added  to. 
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statement  nuide  b^  me  in  a  note  on  agricoltnre  and  stock  raising  and 
extent  <^  cnltiyable  land  in  the  provinoe,*  may,  with  UtUe  alteration, 
be  repeated  here,  as  outlining  the  oonditions  to  be  foand  within  its 

BotaaiMi  ra^  area : — ^The  flora  of  British  Columbia  as  a  whole  may  be  broadly  dirided 
into  four  gronpe,  indicating  as  many  varieties  of  climatCy  which  may 
be  named  as  follows :  the  Wat  Ooastj  the  WesUm  ImUrior^  the  ama- 
diat^  and  the  Arctic.  The  first,  with  an  equable  cilmate  and  beaiy  rain- 
fall, is  characterized  by  a  correspondent  luxuriance  of  vegetation,  and 
especially  of  forest  growth.  This  region  is  that  west  of  the  Coast  Bange, 
and  is  well  marked  by  the  peculiarity  of  its  plants.  In  a  fern  spots 
only — and  these  depending  on  the  dryness  of  several  of  the  summer 
months  owing  to  local  circumstances — does  a  scanty  representation  of 
the  drought-loving  flora  of  the  Califoranian  coast  occur.  The  second  is 
that  of  the  southern  part  of  the  interior  plateau  of  the  province,  and 
presents  as  its  most  striking  feature  a  tendency  to  resemble  in  its  flora 
the  interior  basin  of  Utah  and  Nevada  to  Uvd  south  and  the  drier  plains 
east  of  the  Bocky  Mountains.  It  may  be  said  to  extend  northward  to 
about  the  51st  parallel,  while  isolated  patches  of  a  somewhat  similar 
flora  occur  on  warm  hill-sides  and  the  northern  banks  of  rivers  to 
beyond  the  Blackwater.  In  the  northern  part  of  the  interior  of  the 
province,  just  such  an  assemblage  of  plants  is  found  as  may  be  seen  in 
many  parts  of  eastern  Canada,  though  mingled  with  unfamiliar  strag- 
glers. This  flora  appears  to  run  completely  across  the  continent  north 
of  tho  great  plains,  and  charactenzes  a  region  with  moderately  heavy 
rainfall,  Hammera  not  excessively  warm,  and  cold  winters.  The  arctic 
or  alpine  flora  is  that  of  tho  higher  sammits  of  tho  Coast,  Selkirk, 
Bocky  and  other  mountain  ranges,  where  snow  lies  late  in  the  summer. 
Here  plants  lurk  which  deploy  on  the  low  grounds  only  on  the  shoras 
of  Hudson  Bay,  the  Icy  Sea  and  Behring's  Strait 

Arrangement.  In  the  following  notes  the  Conifei-ae  are  placed  first,  as  having  the 
greatest  importance  both  from  an  economic  point  of  view,  and  from 
the  vast  extent  of  country  which  they  cover  almost  to  the  exclusion  of 
other  trees. 

Dooffiiu  ipmee  Pscudotsuga  Douglos'iy  Lindl.  Douglas  spruce,  Douglas  fir,  some- 
tiroes  commercially  named  *  Oregon  pine.* — This  is  the  most  important 
timber  tree  of  British  Columbia,  and  the  only  one  of  which  the  wood 
has  yet  become  an  article  of  export  on  a  large  scale.  It  is  found  in  all 
pails  of  Vancouver  Island  with  the  exception  of  the  exposed  western 
coast,  but  does  not  occur  in  the  Queen  Charlotte  Islands  or  coast  archi- 
pelago to  the  north  of  Vancouver.  On  the  mainland,  near  the  49th 
parallel,  it  extends  from  the  sea  to  the  Socky  Mountains,  growing  at  a 


*  Canaduin  Pacific  RaUwey  Report,  1877.    Appendix  S* 
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height  of  6000  feet  in  a  stunted  form,  and  occurring  on  the  eastern 
slopes  of  the  Eocky  Mountains  on  the  49th  parallel,  and  also  accord- 
ing to  Prof.  Macoun,  about  the  mouth  of  Eananaskis  and  up  the 
valley  of  Bow  Eiver.  In  the  dry  southern  portion  of  the  interior 
of  British  Colambia  it  is  confined  to  the  higher  uplands  between  the 
yarious  river  valleys.  Northward  it  comes  down  to  the  general  level 
of  the  country.  It  does  not  extend  into  the  mountainous  and  compar- 
atively humid  region  of  Cariboo,  and  is  probably  absent  from  the' 
higher  portions  of  the  Selkirk  and  Gold  Eanges  generally.  Its  northern 
line  is  singularly  irregular.  It  is  found  about  Fort  George,  and  north- 
eastward as  far  as  McLeod*s  Lake,  but  does  not  occur  on  the  Parsnip. 
It  extends  about  half-way  up  Tacla  Lake,  and  on  Babine  Lake  to  the 
bend  or  knee.  A  few  specimens  occur  on  the  Skeena  Biver.  It  is 
common  about  Eraser  and  Francois  Lakes.  It  is  found  fi*om  the  Fraser 
to  the  coast  mountains  on  the  line  of  the  Chilcotin  and  its  tributaries, 
and  occurs  on  the  Nazco  and  up  the  Blackwater  to  the  mouth  of  the 
lacultaeeli,  but  is  absent  from  an  extensive  tract  of  country  bounded 
by  the  last-named  localities  to  the  south  and  east,  and  extending  north- 
ward to  Frangois  Lake.  It  occurs  abundantly  on  the  coast  of  the 
mainland  as  far  north  as  the  north  end  of  Vancouver  Island,  but  beyond 
that  point  is  found  only  on  the  shores  of  the  inlets  at  some  distance 
from  the  sea.  It  is  found  on  the  upper  part  of  Dean  Inlet  and  on  the 
Salmon  River  which  runs  into  it,  but  about  forty-five  miles  from  the 
salt  water  becomes  small  and  stunted,  and  as  above  stated,  is  not  seen 
in  that  part  of  the  interior  lying  to  the  eastward. 

The  extent  of  its  i-ange  to  the  north-eastward,  in  the  Bocky  Mountain  Lumber. 
Range,  though  broadly  indicated  on  the  map,  is  still  uncertain. 

The  best  grown  specimens  are  found  near  the  coast  in  proximity  to 
the  waters  of  the  many  bays  and  inlets  which  indent  it.  Here  the  tree 
frequently  surpasses  eight  feet  in  diameter,  at  a  considerable  height 
above  the  ground,  and  reaches  a  height  of  from  200  to  over  300  feet, 
forming  prodigious  and  dark  forests.  The  wood  varies  considerably  in 
appearance  and  strength  according  to  its  locality  of  gi'owth  and  other 
circumstances.  It  is  admirably  adapted  for  all  ordinaiy  purposes  of 
construction,  and  of  late  has  obtained  favourable  notice  in  ship-build- 
ing, remaining  sound  in  water  for  a  long  time.  For  spars  and  masts  it 
is  unsurpassed  both  as  to  strength,  straightness  and  length.  Masts  for 
export  are  usually  hewa  to  octagonal  shape  from  20  to  32  inches  in 
diameter  and  60  to  120  feet  in  length.  On  special  orders  they  have 
been  shipped  as  large  as  42  inches  in  diameter  by  120  feet  long.  Yards 
are  generally  hewn  out  from  12  to  24  inches  in  diameter  and  50  to  120 
feet  long. 

Masts  and  spai*s  are  generally  sent  to  Great  Britain ;  other  forms 
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Westsrn  h«m- 
loek. 


Williamson's 
hemlock. 


Western 
cedar. 


of  lamber  to  South  America,  Australia.  India,  China  and  the  Sandwich 
Islands. 

Tsuga  Mertensianaj  Lindl.  Western  hemlock.  — ^The  hemlock  occurs 
everywhere  in  the  vicinity  of  the  coast,  and  extends  up  the  Fraser  and 
other  rivers  to  the  limit  of  the  region  of  abundant  rainfall  It  re- 
appears in  the  Selkirk  and  Gold  Banges,  where  sufficient  moisture 
for  its  gi*owth  is  again  found.  The  tree  attains  a  large  size  on  the 
coast,  reaching  a  height  of  200  feet,  and  yields  a  good  wood,  but  has 
not  yet  been  much  used.  The  bark  is  employed  successfully  in  tanning. 
Tsuga Mio^tensiana  closely  resembles  the  eastern  hemlock  (T.  Canadams) 
but  attains  a  larger  size  than  that  tree  ever  does. 

In  the  Queen  Charlotte  Islands  it  is  particularly  abundant  and  large. 
On  the  Salmon  Eiver,  running  into  Dean  Inlet,  it  is  not  found  in  abun- 
dance beyond  eighteen  miles  from  the  sea,  at  an  elevation  of  600  feet. 
It  occurs  again,  however,  sparingly  on  the  lower  part  of  the  Iltasyouco 
River,  a  tributary  to  the  last  within  the  Coast  Eange.  On  the 
Homathco  Eiver,  flowing  into  Bute  Inlet,  it  ceases  at  fifty-three  miles 
fh)m  the  sea  at  an  elevation  of  2320  feet.  On  the  Uz-tli-hoos*  it  extends 
to  a  point  six  or  ten  miles  east  of  the  Fraser,  on  the  Coquihalla  to  the 
summit  between  that  river  and  the  Coldwater.  It  is  mentioned  by 
Sir  A.  Mackenzie  (Voyages,  p.  223)  as  occurring  at  the  headwaters  of 
the  Parsnip  (about  lat.  54*^  30').  This  is  the  most  northern  locality 
yet  known. 

Tsuga  Pattoniana^  p]ngelm.  {^Ahies  WilliamsoniL) — ^This  tree  has  been 
found  by  Mr.  Sargent  on  Silver  Mountain  between  4000  and  6000  feet 
elevation,  and  it  is  suggested  may  extend  much  further  north,  as  it  is 
essentially  alpine  in  habit,  and  in  the  Sierra  and  Cascade  Mountains 
almost  always  associated  with  Pinus  Albicaulis. 

Thuja  gigantea^  Nutt. — Western  arbor  vita),  Giant  cedar.  Eed  cedar. — 
This  tree  in  its  distribution  nearly  follows  that  of  the  hemlock,  abound- 
ing along  the  coast  and  lower  parts  of  the  rivers  of  the  Coast  Eange, 
being  unknown  in  the  dry  central  plateau,  but  i-eappearing  abundantly 
on  the  slopes  of  the  Selkirk  and  Gold  Eanges.  On  the  Salmon  Eiver  the 
cedar  ceases  at  forty-five  miles  from  the  head  of  Dean  Inlet  at  an  eleva- 
tion of  2400  feet,  though  like  the  hemlock  it  is  again  found  sparingly 
and  in  a  stunted  form  in  the  lower  part  of  the  Iltasyouco  valley.  On 
the  Homathco  it  ceases  at  a  distance  of  sixty-three  miles  from  the 
coast  at  an  elevation  of  2720  feet.  On  the  Uz-tli-hoos  it  ends  with  the 
hemlock  at  about  six  miles  east  of  Boston  Bar;  on  the  Coquihalla,  just 
south  of  the  summit  between  that  river  and  the  Coldwater.  Cedars 
are  also  found  sparingly  on  the  Skaist  Eiver  or  east  branch  of  the 
Skagit,  and  a  few  were  observed  on   the  banks  of  the  Similkameen, 

• 

*  North-east  branch  of  the  AnderaoD,  followed  by  the  trail  from  Boston  Bar  to  Nicola. 
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aboat  thirteen  miles  below  Yermilion  Forks.  It  extends  westward 
from  the  flanks  of  the  Grold  Range  in  the  Coldstream  valley  sparingly 
to  within  eight  miles  of  the  head  of  Okanagan  Lake.  It  abounds  round 
the  shores  of  the  north-eastern  part  of  Shuswap  Lake,  and  in  the  North 
Thompson  valley  to  about  twenty  miles  below  the  mouth  of  the  Clear- 
water. It  is  said  that  there  is  also  a  grove  of  these  trees  on  the  Fraser 
below  Fort  George.  It  also  grows  in  the  Quesnel  River  valley.  Sir 
A.  Mackenzie  (1'493)  mentions  the  occurrence  of  this  tree  with  the 
hemlock  at  the  head  waters  of  the  Parsnip.  So  far  as  at  present  known 
this  is  its  northern  limit. 

On  the  coast  it  not  unfreqnently  surpasses  fifteen  feet  in  diameter 
with  a  height  of  100  to  150  feet,  but  such  large  trees  are  invariably 
hollow.  The  wood  is  good,  pale  yellowish  or  reddish,  and  very  durable, 
but  it  is  not  yet  extensively  used  except  for  the  manufacture  of  shingles. 
From  this  tree  the  Indians  split  out  the  planks  which  they  use  in  the 
construction  of  their  lodges  along  the  coast,  and  in  the  north  make  the 
carved  posts  which  ornament  their  villages.  They  also  hollow  their 
large  and  elegant  canoes  in  it,  and  use  the  fibre  of  the  inner  bark  for 
rope-making  and  other  purposes. 

Picea  Engeltnannij'P&rry,  £nge1mann*s  spruce. — This  tree  frequently  EnctemMui'i 
surpasses  three  feet  in  diameter,  and  runs  up  tall,  straight,  and  to  a 
great  height  It  appears  to  characterise  the  interior  plateau  and 
eastern  part  of  the  province,  with  the  exception  of  the  dry  southern  por- 
tion of  the  former,  and  forms  dense  forests  in  the  mountains.  Varietien 
occur,  which,  according  to  Dr.  Engelmann,  who  has  examined  my 
specimens,  are  almost  indiBtinguishable  from  Picea  alba^  and  to  the 
north-eastward  these  varieties  preponderate.  Specimens  collected  on 
the  Peace  River  plateau  (lat.  55°  46'  54",  long.  120°  20',  altitude  2600 
feet)  are  still  referable  to  P.  Engelnumni,  but  trees  on  the  Athabasca 
(lat.  54°  7'  34",  long.  118°  48')  belong  to  P.  alba.  The  northern  and 
north-eastern  range  of  Engelmann 's  spruce  is  therefore  indeterminate. 
It  borders  nearly  all  the  streams  and  swamps  in  the  northern  por- 
tion of  British  Columbia  between  about  2500  and  3500  feet  in  elevation. 
It  is  probably  this  tree  which  forms  dense  groves  in  the  upper  alpine 
valleys  of  the  Rocky  Mountains  in  the  vicinity  of  the  49th  parallel. 
The  wood  has  not  yet  been  extensively  employed,  but  it  is  excellent, 
and  in  some  cases  very  durable. 

Picea  Menziesii,  Lindl.  (=P.  Sitchensis  Carri^re  according  to  Mr.  Meiiiie*ifi»niee 
C.  S.  Sargent.)  Menzie's  spruce. — This  tree  seems  to  be  confined  chiefly 
to  the  immediate  vicinity  of  the  coast,  where  it  attains  a  very  large 
size,  and  is  to  some  extent  used  for  lumber.  It  was,  however,  observed 
on  the  summit  between  the  Coldwater  and  Coquihalla  Rivers  (3280 
feet) ;  also  on  the  Nicolume  a  few  miles  beyond  the  summit  between 
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that  stream  and  the  Sumallow,  and  on  the  west  side  of  the  Spioos  valley 
near  the  trail  crossing.  It  was  noted  (doubtfully)  on  the  summit 
between  the  Forks  of  Skeena  and  Babine  Lake,  and  may  probably  occur 
in  the  humid  region  of  the  Gold  and  Selkirk  Ranges.  The  wood  is 
white  and  free. 

Abies  grandis.  Abics  groncUs,  Lindl. — Oonfined  to  the  vicinity  of  the  coast,  where  its 
range  appears  to  be  even  more  strictly  limited  than  that  of  the  cedar 
or  hemlock.  The  wood  is  said  to  be  white  and  soft,  but  too  brittle  for 
most  purposes,  and  moreover  liable  to  decay  rapidly.  Grows  to  a  large 
size. 

This  tree,  Mr.  C.  S.  Sargeant  remarks,  may  eventually  be  found 
extending  further  into  the  interior  of  British  Columbia  than  we  now 
suppose,  in  view  of  the  fact  that  it  is  to  be  found  on  the  Columbia  as 
far  as  the  Upper  Cascades,  and  in  the  mountains  just  south  of  the 
Columbia  is  found  at  an  elevation  of  nearly  4000  feet. 

BaimuD  spnioe.  Abies  subalpiTUiy  Engelm.  (=A.  lasiocarpa  Hook.)  Balsam  spruce. — Ap- 
pears to  take  the  place  of  Abies  grandis  in  the  region  east  of  the  Coast 
Eanges.  It  is  not  found  in  the  southern  dry  portion  of  the  interior 
plateau,  but  occura  abundantly  in  the  Gold  and  Selkirk  Eanges  in  the 
Bocky  Mountain  region  east  of  McLeod's  Lake.  Elsewhere  it  occurs 
in  scattered  groves,  in  the  northern  portion  of  the  interior  plateau, 
generally  in  localities  nearly  reaching  or  surpassing  4000  feet,  but  even 
in  low  valleys  in  the  eastern  portion  of  the  Coast  Ranges.  It  crosses 
the  Rocky  Mountains  in  the  Peace  River  district  and  oecui^s  in  cold 
damp  situations  in  the  country  between  Lesser  Slave  Lake  and  the 
Athabasca  River.  The  tree  often  exceeds  two  feet  in  diameter,  but  the 
wood  is  said  to  bo  almost  worthless. 

Abies  amabiiis.  Abies  aniabiUsy  J)ouglii8,  (=A.  grandis  vav.  cfen5(/?ora,  Engel man n.) 
This  tree  is  added  to  the  list  of  species  of  British  Columbia  on  the 
authority  of  Mr.  C.  S.  Sargent,  who  communicates  the  fact  of  its  dis- 
covery on  the  high  mountain  directly  behind  Yale,  known  as  Silver 
Mounttiin.  Prof.  Sargent  subsequently  found  this  tree  in  Douglas* 
original  locality  south  of  the  Columbia.  He  suggests  that  it  may 
in  some  cases  have  been  confounded  with  A.  subalpina, 

Finns  ponderosa,  Dougl.  Yellow  pine,  Red  pine,  Pitch  pine. — A 
remarkably  handsome  tree,  which  grows  only  in  the  central  dry  region 
of  British  Columbia,  occurring  between  the  Coast  Riingcs  and  Selkirk 
and  Gold  Ranges  northward  from  the  49th  parallel  to  latitude  51°  30' 
and  probably  also  to  about  latitude  51°  in  the  valley  of  the  upper 
portion  of  the  Columbia.  Found  also  I  believe  sparingly  on  the  east 
side  of  the  Rocky  Mountains  near  Waterton  Lake  on  the  49th  parallel, 
and  on  the  Bow  River  above  Morleyville.  On  the  Similkameen  this 
tree  is  seen  furthest  east  three  miles  above  Nine-mile  Creek.     On  the 
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the  Coldwater  it  reaches  to  eighteen  or  twenty  miles  from  the  Nicola ; 
down  the  Fraser  to  thirty  miles  above  Yale,  and  northwaixl  on  the 
main  waggon  road  to  "  the  Chasm  "  beyond  Clinton.  It  extends  for  aboat 
forty  miles  up  the  North  Thompson,  is  found  on  the  northeni  slopes 
of  the  South-western  Arm  of  Great  Shuswap  Lake,  and  also  sparingly 
on  the  southern  pai-t  of  the  Salmon  Arm.  West  of  Okanagan  Lake 
towaixls  Cherry  Creek  nearly  to  the  Camel's  Hump  Mountain. 

It  is  pretty  extensively  used  in  the  region  which  it  characterizes, 
yielding  sawn  lumber  of  good  appearance,  but  i*ather  brittle  and  not 
very  durable  when  exposed  to  the  weather.  It  grows  in  open  groves 
in  the  valleys,  where  it  often  occurs  almost  to  the  exclusion  of  other 
trees ;  and  stretches  up  the  slopes  of  the  mountains  and  plateaux  to  a 
height  of  over  3000  feet,  where  it  is  replaced  by  the  Douglas  fir  and 
Finns  contorta.  Its  diameter  in  British  Columbia  does  not  seem  to  exceed 
four  feet,  though  further  south  it  is  said  to  reach  a  diameter  of  twelve 
to  fifteen  feet. 

Pimis  contorta,  Dougl.  Western  Scrub  pine,  also  called  the  Bull  or 
Black  pine. — Occurs  throughout  British  Columbia  fi'om  the  sea  coast  to 
the  eastern  slopes  of  the  Eocky  Mountains,  and  from  the  49th  parallel 
northward.  It  is  the  characteristic  tree  over  the  northern  part  of  the 
interior  plateau,  and  densely  covers  gi*eat  areas.  In  the  southern  part 
of  the  province  it  is  found  on  those  parts  of  the  plateau  and  hills  which 
rise  above  about  3500  feet,  where  the  rainfall  becomes  too  great  for  the 
healthy  growth  of  P.  ponderosa.  It  grows  also  abundantly  on  sandy 
benches  and  river  fiats  at  less  elevations.  On  the  coast  it  occurs  rather 
sparingly  on  sandy  dunes  and  the  most  exposed  rocky  points,  becoming 
gnarled  and  stunted.  In  the  Queen  Charlotte  Islands  it  is  scarcely 
seen  except  on  the  western  coast,  and  does  not  occur  near  the  water 
level  for  a  considerable  distance  up  the  Skeena.  In  the  interior  it  often 
forms  dense  groves,  the  trees  being  60  to  even  100  feet  in  height,  but 
seldom  exceeding  a  diameter  of  two  feet.  It  does  not  extend  upward 
to  the  timber  limit  in  the  higher  mountains.  The  tree  characteristic  of 
the  interior  is  var.  latifolia  of  Engelmann,  and  differs  considerably  in 
appearance  and  character  of  wood  from  that  of  the  coast  to  which  the 
name  contorta  may  appropriately  be  applied.  Dall  states  the  northern 
limit  of  this  tree  in  Alaska  to  be  on  the  Youkon  at  Fort  Selkirk,  lati- 
tude 63°.  In  the  Peace  Kiver  region  it  crosses  the  Eocky  Mountain 
[Range,  and  occurs  more  or  less  abundantly  over  a  great  area,  generally 
on  the  higher  parts  of  the  plateau  with  poor  soil.  It  is  replaced  by  the 
Banksian  pine  at  the  watershed  between  the  Athabasca  and  Saskat- 
chewan, south  of  Athabasca  Landing.  Further  up  the  Athabasca  the 
line  between  these  pines  passes  near  Fort  Assineboine,  according  to 
Prof.  Macoun.    Prof.  Macoun  also  states  that  the  Pinus  contorta  occurs 
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at  the  Cypress  Hills,  and  for  twenty  miles  east  of  Fort  Walsh.  I  have 
little  doubt  that  it  is  the  same  tree  which  clothes  the  upper  part  of 
the  Buttes  on  the  49th  parallel,  in  longitude  111*^. 

The  wood  is  seldom  used  as  lumber  on  account  of  its  small  size,  but 
is  white  and  fairly  durable.  The  cambium  layer,  containing  much 
sugar,  is  eaten  by  the  Indians  in  the  spring,  and  in  some  instances 
large  quantities  of  it  are  collected  and  dried  for  winter  use. 

JPinus  cUbicauUSy  Engelm.  White  pine.  White-barked  pine. — Wood  not 
employed  as  lumber ;  the  trees  being  in  general  small  and  in  inaccessible 
situations.  Observed  in  the  Coast  or  Cascade  Eanges  as  far  north  as  the 
Iltasyouco  River  (lat.  53*^).  Occurs  in  the  mountains  south  of  the  upper 
part  of  the  Dean  or  Salmon  River,  in  the  vicinity  of  Lillooet  and  at 
Yale,  and  on  the  summit  of  Iron  Mountain  at  the  mouth  of  the  Cold- 
water.  Noted  by  Mr.  Sargent  on  Silver  Mountain,  near  Yale,  at  5000 
feet  elevation.   The  seeds  are  collected  and  used  as  food  by  the  Indians. 

Pinus  monticola,  Dougl.  White  pine. —  This  tree  is  abundant  in 
certain  districts  of  the  interior  of  Vancouver  Island,  and  is  also  found 
in  all  parts  of  the  southern  portion  of  the  Coast  Range  where  there  is 
an  abundant  rainfall.  It  is  found  on  the  Hope-Similkameen  trail,  some 
miles  beyond  the  summit  on  the  Sumallow,  about  the  summit  between 
the  Coquihalla  and  Cold  water  on  the  Hope-Nicola  trail ;  and  to  the 
west  bank  of  the  Spioos  at  the  trail  crossing.  On  the  Homathco  River 
it  disappears  at  fifty-one  miles  from  the  sea  at  an  elevation  of  2235  feet. 
It  re-appears  in  the  region  of  heavy  rainfall  of  the  Gold  Range,  being 
abundant  about  Cherry  Creek  and  on  the  shores  of  Great  Shuswap  and 
Adam's  Lakes.  It  has  not  been  observed  in  the  Queen  Charlotte 
Islands,  though  it  may  exist  there.  It  appears  to  flourish  best  in  the 
higher  mountain  regions.  The  tree  attains  sixty  to  eighty  feet  in 
height  with  a  diameter  of  two  to  three  feet,  but  is  generally  most 
abundant  in  situations  inaccessible  to  the  lumberer.  The  wood  is 
coming  into  use  for  some  purposes.  It  is  not  considered  equal  to  that 
of  the  eastern  white  pine  (P.  stro^ns)  which  it  resembles.  The  Indians 
collect  and  eat  the  seeds  of  this  tree. 

Chanuvcypares  NutkaeiisiSf  Lamb.  Yellow  cypress. — Commonly  known 
as  the  Yellow  cedar.  This  tree  is  pretty  closely  confined  to  the 
vicinity  of  the  coast  and  adjacent  islands.  It  is  found  about  Bui-raixl 
Inlet,  on  the  slopes  of  the  mountains,  several  hundred  feet  above 
the  sea  level.  On  Silver  Mountain,  near  Yale,  Mr.  Sargent  describes 
a  few  large  trees  as  occurring  at  4000  feet  elevation,  and  many 
smaller  ones  extending  up  to  5500  feet.  Further  north  it  descends 
to  the  coast.  It  occurs  in  the  interior  of  Vancouver  Island,  and  is 
abundant  in  some  parts  on  the  Queen  Charlotte  Islands,  particularly  on 
the  west  coast.    It  often  exceeds  six  feet  in  diameter.     This  wood  is  as 
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yet  comparatively  unknown  in  comnsrce,  but  is  strong,  free  and  of  fine 
grain,  with  a  pj^le  golden  yellow  tint  and  a  slight  peculiar  resinous 
smell.  It  is  very  durable  and  has  been  used  to  a  limited  extent  in  boat- 
building and  for  various  ornamental  purposes. 

Larix  occidentalism  L.  Western  lai*ch. — ^Is  found  in  the  Eocky  Moun- 
tains and  in  the  valleys  of  Selkirk  and  Gold  Eanges,  its  limit  there 
being  co-extensive  with  that  of  abundant  rainfall.  Stretches  westwai*d 
nearly  to  the  head  of  Okanagan  Lake.  The  summit  between  Osoyoos 
Lake  and  Kettle  River  was  called  Lai*ch  Tree  Hill  by  the  Boundary 
Commission  expedition,  this  being  the  first  place  at  which  the  tree 
was  found  abundantly  in  travelling  eastwai*d.  Not  found  on  the  coast 
The  timber  is  said  to  be  strong  and  durable  but  coarse. 

A  species  of  larch,  which  from  imperfect  specimens  submitted  to  him 
Dr.  Engelmann  supposed  to  be  X.  Americana^  occurs  abundantly  in 
swampy  spots  on  the  Peace  Eiver  plateau  and  on  the  Athabasca. 

Larix  LyaUii. — Specimens  of  this  tree  which,  according  to  Mr. 
Sargent,  is  evidently  a  distinct  species,  were  collected  by  Lyall  in  the 
"  Galton  Range,"  which  lies  immediately  west  of  the  Rocky  Mountains 
near  the  49th  parallel.     Very  little  is  known  about  this  larch. 

Taocus  brevifoUa,  Nutt.  Yew. — Occurs  on  Vancouver  Island,  and  on 
the  shores  of  the  mainland  adjacent,  attaining  sometimes  a  diameter  of 
two  feet.  It  is  found  as  lai*ge  as  eighteen  inches  in  diameter  on  the 
Fraser  as  far  up  as  Chapman's  Bar,  near  the  Suspension  Bridge.  It 
also  occurs  on  the  Coquihalla  for  twenty  miles  above  Hope,  and  is  found 
on  the  Lower  Skeena.  Not  fouifd,  or  veiy  sparingly,  in  the  Queen 
Charlotte  Islands.  A  very  tough  hai^d  wood  of  beautiful  rose  color, 
employed  for  vai'ious  ornamental  pui-poses.  Formerly  used  by  the 
Indians  in  making  bowlS,  spear-handles,  fish-hooks,  &c. 

Juniperus  virgiruana,  L.  Juniper,  Red  cedar.  Savin Has  been  observed 

assuming  an  arboreal  form  along  the  shores  of  Kamloops,  Francois  and 
other  lakes,  and  elsewhere,  with  a  diameter  of  about  one  foot.  Also 
Sbserved  at  Esquimalt  and  Depai*ture  Bay,  Vancouver  Island.  Com- 
monly know  as  pencil  cedar. 

Acer  macrophyllum,  Pursh.  Maple. — Found  on  Vancouver  and  adjacent 
Islands,  and  on  the  mainland  in  the  immediate  vicinity  of  the  coast 
north waixl  sparingly  to  latitude  55^,  and  in  the  Queen  Chai'lotte  Islands. 
Never  found  inland.  Occasionally  attains  a  diameter  of  four  feet.  A 
valuable  hard  wood,  sometimes  well  adapted  for  cabinet-making,  and 
also  used  as  fuel. 

Acer  circinatum,  Pureh.  Vine  maple. — Like  the  last  strictly  confined 
to  the  vicinity  of  the  coast,  but  does  not  appear  to  go  far  north.  A 
small  tree,  seldom  over  a  foot  in  diameter,  but  yielding  a  very  tough 
and  strong  white  wood,  which  is  used,  in  the  absence  of  ash,  for  tie 
manufacture  of  helves,  &c. 
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Pirus  rivularis^  Bougl.  Orab-apple. — Oooars  along  the  ooast  of  Yan- 
ooaver  and  Qaeen  Charlotte  Islands,  and  the  whole  coast  of  the  main- 
land of  British  Columbia.  On  the  Skeena  abundant  to  the  mouth  of 
Lakeise  and  a  few  trees  seen  at  ninety  miles  fh>m  the  sea.  A  small 
ti^  or  shrub.  Wood  very  hard,-  but  liable  to  check,  susceptible  of  a 
good  polish,  and  especially  valuable  in  those  parts  of  mill  machinery  in- 
tended to  withstand  great  Wear.    Fruit  prized  by  the  Indians  as  food. 

Pirus  sambucifMOy  Cham,  and  Schlect  Mountain  ash. — Sparingly  in 
various  parts  of  the  interior  of  the  Province.    A  small  tree  or  bush. 

Amodanchier  almfoUOy  Watson.  Service-berry,  <la  poire.' — Occui*8  on 
Vancouver  Island  and  very  rarely  and  in  a  stunted  form  in  the  Queen 
Charlotte  Islands.  Abundant  in  some  parts  of  the  interior  plateau  and 
beyond  the  Bocky  Mountains  to  the  north-eastward  in  the  Peace  River 
country.  Generally  a  shrub.  Under  fkvourabie  .circumstances  a  small 
tree.  The  wood  is  very  hard  and  is  used  for  various  purposes  by  the 
Indians.  The  berrries  are  dried  and  stored  away  in  large  quantities 
for  winter  use. 

Quercus  Oarrycma^  Dougl.  Oak. —  Flourishes  in  the  south-eastern 
portion  of  Vancouver  Island,  though  Mr.  A.  C.  Anderson  mentions  the 
existence  of  a  few  trees  a  mile  and  a  half  above  Yale,  on  the  Frazer 
River,  and  these  Mr.  Cambie  informs  me  are  still  to  be  seen.  !Beaches 
a  diameter  of  three  feet  and  a  height  of  about  seventy  feet  Used  for 
flooring  and  other  purposes  in  building,  and  also  in  the  manufacture  of 
barrels  and  kegs.  A  hard  wood  but  not  very  tough.  It  spreads  along 
the  inner  coast  of  Vancouver  Island  northwaixi  to  Nanaimo,  and  occurs 
also  on  Quatsino  Sound  still  further  north,  though  there  very  scarce- 
I  have  not  observed  it  myself  in  the  last-named  locality,  but  its  occur- 
rence is  vouched  for  on  good  authority. 

Alnvs  rubra,  Bongaixi.  Alder. — Attains  the  dimensions  of  a  small 
tree  on  Vancouver  and  Queen  Charlotte  Islands  and  the  coast  of  the 
mainland.  On  the  Lower  Eraser  sometimes  two  feet  in  diameter. 
The  wood  is  easily  worked,  being  well  apapted  for  turning  and  susceiv 
tible  of  a  good  polish.  It  is  largely  employed  in  Portland,  Oregon,  for 
the  manufacture  of  furniture.  Also  used  for  the  manufacture  of  char- 
coal. 

Bettda  occidentalism  Hook.  Western  birch. — A  small  tree  generally 
belonging  to  the  dry  interior  flora.  Found  pretty  widely  distributed 
in  British  Columbia,  and  accoixiing  to  Prof.  Macoun  on  both  branches 
of  the  Saskatchewan,  but  the  precise  limits  of  range  not  known. 

Betula  papyracea.  Ait.  Paper  birch.  Canoe  birch. — This  tree  appeal's 
to  find  its  southern  limit  on  the  Lower  Frasor  and  occura  in  a  number 
of  localities  in  British  Columbia,  and  abundantly  in  the  Peace  River 
district. 
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Popuhis  tremuloideSf  Michx.  Aspen  poplar. — Abounds  over  the  whole 
interior  of  the  province,  growing  everywhere  in  the  north  and  char- 
acterizing some  of  the  most  fertile  lands.  In  the  southern  dry  portions 
of  the  interior  found  usually  along  the  bordei*8  of  streams,  and  on  the 
higher  plateaux.  First  noticed  in  abundance  on  the  Skeena  at  about 
110  miles  fix)m  the  sea.  It  forms  the  usual  second  growth  after  tires 
in  the  Peace  River  country.  Attains  frequently  a  diameter  ol'  two 
feet. 

Populus  trichocarpa,  T.  <&  G.  Cottonwood. — There  is  some  difficulty 
in  se])arating  this  tree,  a  western  form,  fix>m  P.  mmiUifera  and  P.  bat- 
simifera  in  the  northern  and  north-eastern  part  of  British  Columbia. 
The  eastern  species  P,  monilifera,  according  to  Mr.  Sargent,  certainly 
extends  across  the  continent  into  Ahiska.  Prof  Macoun  informs  me 
that  he  believes  P,  trlchocarpa  does  not  occur  on  the  Fraser  above  Yale, 
while  he  found  P.  halmmifera  on  the  Parsnip  and  Peace  Rivers,  and 
in  the  river  bottoms  of  the  South  Saskatchewan  aiid  its  tributaries 
P.  manilifera.  These  poplai*s  are  commonly  inc]ude<^i  undei*  the  name 
of  *  Cottonwood,'  and  are  found  in  the  valleys  of  streams  and  on  the 
banks  of  rivers  generally  throughout  the  province  and  in  the  Peace 
River  district,  attaining  sometimes  a  diameter  of  four  to  i^\Q  feet. 
Used  by  the  Indians  of  the  interior  for  the  manuiacture  of  canoes. 
P.  triojiocarpa  is  now  largely  employed  at  some  places  on  Puget  Sound 
in  the  manufacture  of  staves  for  sugar  barrels  which  are  used  at  San 
Francisco  for  the  Sandwich  Island  crop. 

Arbutus  Menziesii,  Pui-sh.  Arbutus,  Madrona. — Occurs  on  Vancouver 
and  the  neighbouring  islands,  but  never  far  from  the  sea.  It  is  spar- 
ingly represented  as  far  north  as  Seymour  Narrows.  A  very  handsome 
evergreen  yielding  a  white  close-grained  heavy  wood,  resembling  box. 
Attains  a  diameter  of  from  eighteen  inches  to  two  feet,  and  a  height  of 
fifty  feet. 

Comus  NuttallU,  Aud.  Dogwood. — On  Vancouver  Island  and  the 
coast  of  the  mainland  ailjacent,  attain mg  the  dimensions  of  a  small 
tree.     Wood  close-grained  and  hard. 
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Montreal,  May  4th,  1881. 

A.  R.  C.  Selwyn,  Esq.,  LL.  D.,  F,  R.  S., 

Director^  Geological  Survey  : 

Sri, — I  beg  to  bubmit,  herewith,  lAy  report  for  the  year  1879-80. 

I  have  the  honor  to  be, 

Sir, 
Your  obedient  servant, 

ROBERT  BELL. 
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HUDSON    S     BAY 

AND   SOME    OF   THE    L.\KES    AND     RIVERS    LYING    TO 

THE    WEST    OF    IT. 

ROBERT  BELL.  M.D.  F.Gj?..  C.E. 


The  exploncioiift  of  mvself  an*!  ae*i?L<taQti»  •luring  the  :*nmmer  ot*  lS>*>]^*^{g^ 
had  Ibr  their  object  thf  c»>ntinuiiti«»n  ot*  thot?e  of  the  two  previ«His  year* 
Ln  the  regioD  lying  to  the  we«t  «>f  Hu<i.^>n's  Bay.     I  waet  instruotetl  to 
recam  home  through  HuiLton';!  Strait :  aoii  the  Uwi:^>n'»  Bay  i*onipciny 
Idndtjr  aDowed  me  a  pae«c«agt'  by  their  <hip  from  York  Factory  to  !»»• 
dotL      It  wak»   hoped   that   an   op()ortunity   might   thn^   be   adfonKii 
•>t'  Mcertaining    something  **f   the   ge«>log^"   of    the    s^hores    of    the 
^cnuty  and  it  fortunately  happent-d  that  a  great  part  ot'  its  northern 
and  floathem  shores  were  seen  (luring  the  passage,  and  also  the  prinei- 
piU  iftlaiids  whieh  lie  within  it.   To  the  offirersof  thei*ompany  residing  Aekiwv 
in  the  eoontry  we  are  again  indebte«i  for  many  favors  an^i  much  valu'****"^ 
aUe  nMristance.     Among   others   fn>m   whom   saeh  courtesies   were 
reeeiTcd  I  may  mention  the  Chief  Commissioner,  Mr.  Graham.  Messrs. 
J.  H.  McTaTish,  W.  Rett,  R.  Ross,  C.  Sinclair,  J.  Fortescue,  W.  Clark, 
H.  Belaager  and  P.  Deschambault. 

Xr.  A.  S.  Cochrane  was  again  my  assistant,  and  we  were  also  aided 
by  Mr.  Chaiieii  A.  MoLson,  B.A.,  and  3£r.  Charles  A.  Lawtbrd,  of  Mon- 
treal, both  of  whom  accompanied  the  party  as  volunteers.  All  these 
gentlemen  performed   their  duties   in    an   efficient   and   satisfactory 


Wiimipeg  on  the  16th  of  June,  we  hopeii  to  be  able  to  pro- 
ceed at  once  to  Norway  House,  the  proposed  starting  point  of  the 
three  diviaions  of  our  party,  after  obtaining  the  necessary   Indian^^ 
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canoes,  &c.  The  steamer  "Colville"  was,  however,  the  only  means 
of  doing  so,  and  it  was  nearly  a  month  later  bafore  she  started  on  her 
first  trip  to  Nonvay  House.  The  interval  was  profitably  employed  in 
making  a  variety  of  preparations,  procuring  supplies,  constructing 
maps,  taking  photographs  of  the  chamcteristic  scenery  of  the  pro- 
vince, making  geological  examinations  and  collecting  natural  history 
specimens,  including  a  collection  of  fossils  from  the  limestone  of  the 
Red  River  in  the  parish  of  St.  Andrews,  and  at  the  newly  opened 
quany  at  East  Selkirk.  This  collection  will  be  examined  and  reported 
upon  by  Mr.  Whiteaves.  We  landed  at  Norway  House  on  the  17th  of 
July,  and  with  the  kind  assistance  of  Mr.  Roderick  Ross,  the  gentleman 
in  charge,  immediately  made  arrangements  which  enabled  Messrs. 
Molson  and  Lawford  to  proceed  in  one  direction,  and  Mr.  Cochrane  in 
another,  while  I  took  a  third,  having  given  full  written  instructions  as 
to  all  matters  which  the  bi^anch  expeditions  were  expected  to  attend 
to.  Nearly  all  the  supplies  and  outfit  required,  >vith  the  exception  of 
canoes,  had  been  brought  with  us,  and  these  were  furnished  by  Mr. 
Ross,  who  also  aided  us  in  securing  good  canoemen,  and  allowed  us  the 
use  of  a  building  in  which  to  store  our  provisions  and  baggage. 

Messrs.  Molson  and  Lawford  were  instructed  to  make  track  sui-veys 
and  geological  examinations  of  the  part  of  Cross  Lake  on  the  Nelson 
River  which  had  not  already  been  examined  by  myself,  and  of  the 
whole  of  Walker's  Lake,  lying  a  short  distance  to  the  east  of  it.  Mi*. 
Lawford  was  obliged  to  return  to  Montreal  on  the  completion  of  this 
work,  and  Mr.  Molson,  with  two  canoemen,  was  directed  to  make  a 
similar  survey  and  examination  of  a  lake  situated  a  short  distance  east 
of  the  Nelson  River,  between  Cross  Lake  and  Lake  Winnipeg.  This 
sheet  of  w^ater  is  known  to  the  Indians  of  the  neighborhood  as  Winni- 
pegosis,  but  in  order  to  avoid  confounding  it  with  the  larger  and  better 
known  lake  of  the  same  name  (to  the  west  of  Lake  Winnipeg),  it  is 
proposed  to  call  it  Molson's  Lake,  after  the  gentleman  to  whom  w^e  are 
indebted  for  the  first  exact  knowledge  concerning  it.  After  complet- 
ing the  survey  of  this  lake,  Mr.  Molson,  having  to  wait  about  two 
weeks  for  an  opportunity  to  return  home,  spent  the  time  in  going  over 
a  part  of  the  line  which  was  being  run  by  the  Chief  Engineer  of  the 
Nelison  Valley  Railway  cS:  Transportation  Company,  on  the  north-west 
.<ide  of  the  Nelson  River. 

One  of  the  objects  of  the  present  season's  explorations  being  to  trace 
out  the  boundary  between  the  Cambro-silurian  limestone  and  the  more 
ancient  roeks  to  the  north-westward,  from  the  foot  of  Lake  Winnipeg,  Mr. 
Cochrane  wjis  instructed  to  proceed  to  the  western  extremity  of  Cross 
Jiake,  and  thence  to  travei*se*  the  country  to  the  south- west waixi,  by 
way  of  Pine  River  and  Moose  Lake  and  River  to  the  Saskatchewan, 
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which  he  was  then  to  ascend  to  Cumberland  House.     Thence  to  make 

his  way  northward  to  the  Churchill  Kiver  at  Frog  Portage,  and  to  Churchill  River 

descend  this  river  to  its  junction  with  Deer  Kiver  from  the  northwai-d, 

ward,  which  discharges  the  watera  of  the  Beindeer  lake.     He  was  Reindeer  Lake. 

next  to  ascend  the  river  to  the  lake,  and  then  to  make  a  survey  and 

and  examination  of  iis  much  of  its  shores  as  the  season  would  permit. 

In  the  event  of  Mi\  Cochrane  finding  it  impossible  to  complete  his 
exploration  of  Reindeer  Lake  before  winter,  he  was  to  remain  either  at  Wintering  in 
the  lake  iteelf  or  as  near  as  possible  to  it,  and  to  be  guided  in  his  opera- 
tions next  season  by  the  instructions  he  might  receive  before  the 
opening  of  navigation,  and  in  the  meantime  endeavor  to  map  his  work 
and  report  the  results  as  far  as  possible.  A  sufficient  stock  of  provi- 
sions, &c.,  for  his  use  was  sent  to  Cumberland  House,  even  if  he  should 
require  to  sppnd  the  winter  in  the  countiy. 

Mr.  Cochi'ane  has  completed  all  the  work  prescribed  except  a  por-  v^rork 
tion  of  Reindeer  Lake.  The  winter  set  in  while  he  was  exploring  its  **^™^**"^®<*' 
shores,  and  he  resolved  to  remain  at  the  Hudson's  Bay  Company's  iK)st 
at  the  northern  part  of  the  lake.  Mr.  Deschambault,  the  gentleman 
in  charge,  had  a  shanty  built  for  him,  and  before  the  end  of  January  he 
had  prepared  his  report  and  maps  showing  his  explorations.  These 
documents  reached  Montreal  in  March:  The  maps  will  require  to  be 
coiTccted  lor  latitude,  variation  of  the  compass,  &c.,  and  carefully  com- 
piled on  a  smaller  scale  for  publication,  which  can  best  be  done  after 
the  completion  of  the  explorations  of  the  coming  season.  An  absti'act 
of  Mr.  Cochrunc's  report  on  last  season's  work  will  be  given  fui'ther  on. 

Having  completed  the  foregoing  aiTangements,  I  left  Norway  Norway  House 
House  on  the  evening  of  the  20th  of  July,  and  followed  the  same  boat  FaSory. 
route  to  York  Factory  of  which  a  ti*ack  survey  was  made  in  1878. 
The  latter  post  was  reached  on  August  1st,  but  having  spent  three 
days  at  Oxford  House,  only  nine  days  were  consumed  in  travelling, 
and  even  this  allowed  time  for  stopping  frequently  on  the  way.  Some 
additional  notes  were  made  on  the  geology  of  the  region  travei*sed,  the 
latitudes  of  a  few  points  determined,  a  number  of  interesting  photo- 
gi*aphs  obtained,  and  some  zoological  and  a  large  number  of  botanical 
specimens  were  collecteil.  While  awaiting  the  sailing  of  the  Hudson's 
Bay  Company's  ship  **  Ocean  Nymph  "  on  her  annual  retuni  voyage 
to  London,  I  was  kindly  entertained  by  Mr.  Fortescue,  the  Chief  Factor 
in  charge  of  York  Factory. 

The  ship  Ibnnerly  often  rejiched  this  port  early  in  August,  but  for  d,^^  ^^  arrival 
the  last  few  years  she  has  had  oixlei-s  to  call  first  at  Chui'chill  Harbor,  ®^  '^^^' 
and  is  now  somewhat  later  in  reaching  York  Factory ;  this  year  she 
was  considerably  lator  than  usual,  but  being  daily  expected,  I  could 
not  ventui'e  far  from  the  factory.     The  time,  however,  was  usefully 
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employed  in  makiDg  more  tetailed  examinations  of  the  estuaries  of 
the  Hayes  and  Nelson  Rivei*8,  taking  photographs  of  the  characteristic 
scenery  of  the  neighborhood,  obsei'vations  for  latitude,  and  in  collect- 
ing botanical  and  geological  specimens,  &c. 

The  Bishop  of  Moosonee,  who  had  been  spending  two  years  in  this 
part  of  his  extensive  diocese,  was  also  at  York  Factory,  waiting  to  take 
passage  by  the  same  ship  to  England.  Having  been  aware  in  1879  of 
His  Lordship^s  intention  to  visit  Trout  Lake  and  the  Severn  Kiver 
during  the  spring  of  1880,  I  had  requested  him  by  letter  to  observe  the 
rocks  he  might  pass  on  his  way,  with  a  view  to  discovering  any  bands 
of  the  Huronian  system  which  might  exist  in  that  direction.  Judg- 
ing from  the  specimens  and  information  which  he  kindly  gave  me  on 
his  return,  it  is  infeiTcd  that  a  belt  of  these  rocks  crosses  the  Trout 
Lake  branch  of  the  Severn  River  just  below  the  outlet  of  that  lake. 
The  specimens  collected  by  the  Bishop  at  this  locality  consist  of  a  very 
dark,  coarsely  crystalline  diorite  or  hornblende  rock,  containing  crys- 
tals of  dirty,  greenish-grey  felspar ;  dark,  compact  felsite,  and  dark, 
fine-grained  hornblende  schist.  Further  down,  in  the  banks  of  the 
Trout  Lake  River,  he  noticed  beds  of  gravel  cemented  together  by 
calcareous  matter.  These  extend  for  a  considerable  distance  along  the 
stream,  and  large  blocks  of  the  rock  which  have  rolled  down  to  the 
beach  form  a  conspicuous  feature  of  this  part  of  the  river.  His  Lord- 
ship kindly  brought  a  specimen  of  this  rock,  and  also  of  a  light-colored 
fossiliforouH  limestono  which  he  reports  as  occurring  abundantly  in 
the  bed  of  the  river  about  twenty-five  miles  above  Fort  Severn,  and 
which  no  doubt  belongs  to  the  Cambro-nilurian  system. 
Arrival  of  ship.  The  '' Ocean  Nymph"  arrived  on  the  4th  of  September,  and  was 
ready  to  sail  again  on  the  10th,  but  calm  weather  prevented  her  doing 
so,  and  nhe  was  subsequently  detained  by  a  gale  from  8ca  until  the 
13th,  on  the  evening  of  which  we  cleared  the  land.  An  abstract  of 
the  notes  taken  on  the  voyage,  until  well  out  in  the  Atlantic  Ocean,  is 
given  further  on.  The  ''  Ocean  Nymph  "  is  a  barque  of  about  320 
tons.  On  arriving  from  sea  she  anchors  in  York  Roads  or  the  channel 
of  the  North  or  Nelson  River,  opposite  the  Point  of  Marsh  or  the 
extremity  of  Beacon  Point,  until  a  Pilot  is  sent  out.  ThcD,  having 
secured  a  favorable  wind,  she  sails  at  high  tide  into  Hayes  River, 
where,  while  discharging  and  loading  cargo,  she  lies  at  anchor  in  the 
middle  of  the  main  channel,  half  a  mile  wide,  directly  in  front  of  the 
Factory.  Here,  at  low  tide,  the  water  is  ten  or  twelve  feet  deep,  and 
upwards  of  twenty  feet  at  high  tide.  On  the  present  occiision,  the 
"  Ocean  Nymph's  "  draft  of  water  on  entering  was  about  twelve  feet, 
and  on  leaving  only  between  nine  and  ten  feet.  A  ship  drawing  more 
than  this  could  not  apparently  come  up  the  sti^eam  to  York  Factory. 
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The  larger  vessels  which  formerly  brought  the  goods  for  this  estab- 
lishment were  therefore  obliged  to  remain  at  Five-fathom  Hole,  in  the 
month  of  Hayes  Kiver,  about  seven  miles  fi*om  the  Factory. 

Cross  Lake  and  Walker's  Lake. 

The  western  part  of  Cross  Lake  was  mapped  in  1878,  and  during  the  Suirey  of 
present  season  Messrs.  Molson  and  Lawfoi-d  completed  the  survey  of  ^^'^*' 
the  remainder  of  its  shores,  and  we  now  have  a  complete  map  of  the 
whole  lake.     Its  main  body  proves  to  be  nearly  straight,  with  a  gene- 
ral course  of  about  N.  60""  E.  (mag.),  and  a  length  of  about  fifty-four 
miles.     Its  width  varies  from  four  to  seven  or  eight  miles,  except  in 
the  ten  miles  at  the  eastern  end,  where  it  is  only  about  one  mile  wide. 
From  a  point  in  the  middle  of  the  lake,  opposite  the  most  easterly  of 
the  outlets,  the  arm  on  the  east  side  of  the  Indian  Eeserve  Island 
extends  southward  a  distance  of  sixteen  miles.     The  western  channel 
of  the  Nelson  River  from  Great  Playgi'een  Lake,  and  also  a  stream 
called  Pine  River,  enter  the  western  extremity  of  the    lake.     The  pin©  River. 
Indians,  by  ascending  a  creek  at  the  north-east  extremity  of  the  wide 
part  about  a  mile,  and  thence  by  a  portage  about  three  miles  long, 
leading  northward,  come  to  a  pond,  from  which  the  water  flows  to 
"White  Rabbit  Lake.     This  again  discharges  into  Sipi-wesk  Lake.    The  White  Rabbit 
Mistasini  or  Big-stone  River  falls  into  the  north-eastern  extremity  of      ®* 
Cross  Lake.     A  canoe-route  which  begins  here  soon  leads  to  one  of  the 
head  branches  of  the  Fox  River,  which  may,  it  is  said,   be  easily  p^^  River, 
descended  by  canoes  to  that  stream,  and  this  again  to  its  junction  with 
Hill  River.     The  Indians  are  reported  to  follow  this  route  occasionally 
in  travelling  between  York  Factory  and  Norway  House.     Another 
canoe  route  is  said  to  exist  between  Cross  Lake  and  the  lower  part  of 
the  Nelson  River.     Some  of  the  Indians  stated  that  Cross  Lake  has  an 
outlet  near  its  north-east  extremity,  but  this  was  found  to  be  an  eiTor.  ' 

Towards  the  north-east  end  of  the  lake  there  is  a  considerable  bay 
on  the  south-east  side,  the  eastern  extremity  of  which  receives  the 
river  or  narrow  strait,  two  and  a  half  miles  long,  which  leads,  in  an 
easterly  direction,  into  Walker's  Lake,  so  called  after  an  Indian  iu  ^^iker**  Lake, 
whose  hunting  grounds  it  is  situated.  This  sheet  of  water  has  the  same 
level  as  Cross  Lake,  and  the  set  of  the  current  between  the  two  is 
frequently  determined  by  the  direction  of  the  wind.  Walker's  Lake 
runs  S.S.W.  (mag.),  and  has  a  length  of  nine  miles,  with  a  breadth 
of  four  miles.  Both  lakes  contain  many  islands,  scattered  over  all  parts 
of  their  surface. 

Cross  Lake  is  so  named  from  the  fact  that  it  lies  transversely  to  the  water  of 
general  course  of  the  Nelson  River.     This  river  may  itself  be  regai-ded  ^"^  ^^•• 
as  flowing  across  the  lake,  since  its  milky-looking  water  extends  only 
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between  the  inlets  and  outlets, — the  water  of  the  southern  arm  and  of 
the  main  body  of  the  lake  to  the  north-east  of  the  outlets  being  trans- 
parent, with  a  slightly  brownish  tint. 

The  country  around  Cross  and  "Walker  Lakes  has  a  generally  level 
appearance.  Much  of  it  appeara  to  b©  i*ocky,  but  a  good  deal  of  clayey 
soil  was  observed  at  various  parts  of  the  shores  of  the  lake.  The  forest 
is  mostly  green  or  unbumt,  and  consists  of  spruce,  Banksian  pine, 
tamarac,  Canada  balsam,  white  birch,  aspen  and  balsam-poplar,  together 
with  willows  of  two  or  three  species,  pigeon  cherry  {Prunm  Pennsy 
Ivanica),  common  and  green  alder  (^Alnus  incana  and  A,  viridis.),  and 
rarely  the  rowan  or  mountain  ash  (^Pyrus  Americana), 

The  Huronian  rocks  of  the  western  part  of  Ci*oss  Lake  were  described 
in  the  report  for  1878.  On  the  north-western  side  of  the  lake,  to  the 
eastward  of  the  outlets,  Mr.  Molson  found  only  Laurentian  gneiss, 
except  at  Poplar  Point,  about  half-way  up  the  shore,  where  a  band  of 
micaceous  hornblende  schist  occurs  in  a  vertical  attitude  ;  strike, 
S.  55°  W.  (mag).  The  same  band  was  seen  on  the  opposite  shore  in 
the  continuation  of  this.  Gneiss  was  the  only  rock  found  upon  Walker's 
Lake.  The  character  and  strike  of  the  gneiss  were  recorded  in  a  con- 
siderable number  of  places  around  both  lakes,  and  these  observations 
are  useful  in  mapping  the  geology  of  this  region,  but  they  do  do  not 
require  to  be  described  in  detail.  It  may  be  mentioned,  however,  that 
taking  the  average  of  all  the  coui'ses  noted,  the  general  run  was  found 
to  be  S.  45°  W.  and  S.  80°  W.  (mag).  The  rock  in  ditferent  parts 
])resent8  (•onsidei'al)le  variety  tw  to  texture,  mode  of  lamination,  itc,  and 
various  sliades  of  red  and  grey  were  observed  on  l)oth  sides.  The 
Glacial  8tria?.  directions  of  the  glacial  striae,  which  were  noted  in  a  number  of  places 
around  Cross  Lake,  were  found  to  vary  from  S.  45°  W.  to  S.  50°  W. 
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MoL son's  Lake. 

The  White- water  River,  by  which  this  lake  is  reached,  joins  the 
Ecliimamish  from  the  south  at  about  seven  miles  east  of  tlie  short 
Moiso  •  1  k  P^^'*^^4?^'  ^^'^^'  ^^^^  height  of  land  dividing  its  channel,  or  two  miles  above 
Robinson's  Lake.  From  this  point  the  outlet  of  Molson's  Jjake  lies  at 
a  distance  ol'  only  three  and  a-half  miles  in  a  straight  line,  bearing 
S.  35°  W.  (mag.), but  the  river  makes  a  curve  to  the  westwai-d,  which 
increases  the  distance  to  five  miles.  Four  rapids  occur  in  the  White- 
water, but  the}'  can  all  be  surmounted  by  canoes,  except  the  last,  which 
j-equires  a  portage  of  120  yards  to  be  made  in  order  to  pass  it.  The 
greatest  length  of  the  lake,  which  is  about  eighteen  miles,  lies  in  an 
E-  N.  E.  and  W.  S.  W.  direction.  The  outlet  is  situated  at  about  one- 
third  of  the  entire  length  from  the  north-eastern  end,  and  the  broadest 
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part  of  the  lake,  about  eight  miles  across,  is  just  opposite  to  it.    From 
this  part  the  width  diminishes  regularly  to  either  exti*emity. 

A  small  stream,  known  as  Pine  Kiver,  falls  into  the  north-east  end, 
and  another  called  Pai-musk-taban  Sipi,  or  Marshy  Canoe-route  Eiver, 
enters  the  south-western  extremity.  A  canoe-route  from  the  Echima-  Canoe-route. 
mish  passes  up  the  "White-water  Eiver,  through  Molson's  Lake,  and  . 
then  follows  up  the  latter  stream,  which  is  sluggish  and  marshy,  in  a 
south-westerly  direction,  to  its  source  in  a  muskeg,  or  open  swamp,  at 
a  distance  of  eight  or  ten  miles  from  the  lake.  A  trail  from  this  muskeg 
passes  over  some  rocky  ground,  and  emerges  on  the  Nelson  River  above 
Sea  Eiver  Falls. 

On  the  north  side  of  the  Pai-musk-taban  Sipi,  near  ite  mouth,  a 
perperdicular  cliff  of  gneiss  rises  to  a  height  of  about  100  feet.  The 
face  of  the  cliff  inins  S.  38°  W.  (mag.),  and  is  marked  by  horizontal 
glacial  strisB.  On  this  cliff  are  some  small  figures  in  red  ochre,  said  to  Painted  figures. 
have  been  painted  by  the  father  of  the  present  chief  of  the  colony  of 
Indians  which  removed  a  few  years  ago  fi*om  Little  Playgreen  Lake  to 
Fisher  Eiver,  on  the  west  side  of  Lake  Winnipeg.  The  laj'gest  pictures 
are  not  more  than  one  foot  high,  and  most  of  them  do  not  exceed  eight 
inches.  They  repi'esent  a  boat,  canoe,  toi'toise,  bird,  deer,  otter,  Indian, 
pipes,  &c.,  and  are  spoken  of  by  the-Indians  as  being  much  more  won- 
derful than  they  really  are. 

The  eastei'n  part  of  Molson's  Lake  is  surrounded  by  a  i*ocky  country.  Sarrounding 
Some  of  the  hills  or  bluffs  rise  to  a  height  of  upwards  of  100  feet  above 
the  water.     Boulders  ai^e  unusually  prevalent  about  the  maj'gins  of  this 
lake  and  White-water  Eiver,  but  a  clayey  soil,  bearing  good-sized  spruce 
and  other  timber,  occurs  in  some  places. 

Gneiss,  principally  of  a  grey  color,  is  the  only  rock  found  around  this  Rocks, 
lake.     Its  general  strike  is  between  S.  W.  and  W.  S.  W.     It  nowhere 
presents  any  peculiarities  worthy  of  special  description,  as  far  as  Mj*. 
Molson  could  observe.     The  general  course  of  the  glacial  sti'ia?  around  oiaciai  stri®. 
the  lake  was  found  to  be  fi-om  S.  30°  W.  to  S.  40°  W. 

The  water  of  Molson's  Lake  is  transparent,  with  a  gi^eenish  tinge,  and 
it  is  well  stocked  with  fish.     Among  them  is  the  gi'cy  or  lake  trout.  Fish. 
which  is  found  only  in  the  clearer  lakes  of  this  region.     Whitefish, 
suckers,  pike,  pickerel,  dogfish,  &c.,  also  occur  in  abundance. 

Exploratory  Surveys  by  Mr.  A.  S.  Cochrane. 

In  referring  to  the  instructions  given  to  Mr.  Cochrane,  the  various 
routes  which  he  was  to  follow  were  indicated.     The  result  of  his  labors  Reauit  of 
will  now  be  given  from  the  information  contained  in  his  i)reliminary  ubors.    ™°*  * 
report  and  maps,  as  well  as  in  his  letters.     For  this  purpose  each  of 
the  sections  explored  will  be  described  under  a  separate  heading.  Five 
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well-executed  maps^  showing  these  explorations  on  a  scale  of  four  miles 
to  the  inch,  have  been  received  from  Mr.  Cochrane.  The-  length  of  the 
track  sui-vey  r^jpresented  on  each  is  as  follows : — 

'     Miles. 

1 .  Between  Crof»  Lake  (on  the  North  Riyer)  and  Cumlierland  House.. .     242 

2.  Between  Comberland  House  and  Pelican  Narrows 196 

3.  Between  Frog  Portage  (into  the  Chnrchill  Riyer)  and   outlet  of 

Rein-deer  liake 102 

4.  Boat-route  through  Reindeer  Lake  from  the  outlet  to  Du  Brochet 

Po8t,  at  the  north  end 175 

5.  Shore  line  of  northern  part  of  Rein-deer  Lake 250 

BesideK  these,  Mr.  Cochrane  made  surveys  in  the  vicinity  of  Cum- 
berland House  and  Du  Brochet  Post  amounting  to  sixty-six 
lineal  miles 66 

1,031 

Exploration  prom  Cross  Lake  on  the  Nelson  River  to  Cumber- 
land   House. 

In  making  this  exploration  Mr.  Cochrane  ascended  the  Pine  River, 
which  discharges  into  the  south-western  extremity  of  Cross  Lake,  and 
from  its  source,  by  means  of  a  poytage  2,600  yards  in  length,  across  a 
height  of  land,  he  gained  Moose  Lake,  which  empties  by  a  short  marahy 
stream  into  one  of  the  winding  channels  of  the  Saskatchewan,  in  the 
low  countiy  Ixjtween  the  Pas  Station  and  Cedar  Lake.  In  UHcending 
the  Saskatchewan  to  Cumberhmd  he  cut  otf  the  Big  (northward)  Bend 
by  passing  through  the  lake  round  which  it  flows,  and  ascending  for  a 
short  distance  the  Birch  River,  which  discharges  into  this  lake.  Pass- 
ing over  tlie  Bii'ch  Poi-tage,  4,400  ^^ards  in  length,  across  the  neck  of 
land  between  this  river  and  the  Saskatchewan,  he  again  came  out  upon 
the  latter  near  the  jiniction  with  the  Tearing  River,  flowing  from  Pine 
Ishind  Lake,  on  the  south  side  of  which  Cumberland  House  is  situated. 

The  general  upward  direction  of  Pine  River,  from  Cross  Lake  to 
Moose  Lake,  is  south-west,  and  the  distance  about  eighty  miles.  The 
height  of  land  separating  the  two  waters  is  just  east  of  Moose  Lake,  so 
tliat  the  portage  from  the  head  of  Pine  River  falls  directly  int^>  Moose 
Tjake.  Hill's  Lake  is  a  widening  of  the  river  alH)ut  half  way  up. 
Drunken  Lake  occurs  about  half  way  up  the  lower  stretch,  and  Lily 
Lake  about  the  middle  of  the  upper  one.  Pi*om  Cross  Lake  to  Drunken 
Lake  the  river  is  wide,  and  the  banks  are  covered  with  small  timber, 
consisting  of  })oplar,  birch,  Banksian  pine  and  balsam  fir.  Tolerably 
gocxl  soil,  composed  of  clay  with  a  little  sand,  was  seen  in  a  few  places. 
Drunken  Lake  lies  to  the  south  of  the  general  course  of  Pine  River, 
which  passes  through  its  northern  part,  and  another  j-iver,  whose  name 
could  not  be  ascertained,  falls  into  its  southern  extremit}'.    Yery  coai^se 
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grey-ribboned  gneiss,  containing  small  garnets,  and  running  S.  72°  W.,  orey  Kneiss. 
was  met  with  about  half  way  from  Cross  Lake  to  Drunken  Lake,  and 
on  the  south  and  west  sides  of  the  latter  gneiss,  consisting  of  light  and 
dark  grey  bands,  occui's;    but  the  strike  is  here  S.  37°  E.     From 
Drunken  to  HilPs  Lake,  a  distance  of  twenty-three  miles,  the  river 
passes  through  a  flat  and  swampy  country.     For  the  first  twelve  miles  Fut  coantry. 
the  banks  are  three  or  four  feet  above  the  water,  but  in  the  last  eleven 
the  river  passes  through  continuous  swamps  and  reedy  mai*shes,  the 
stream  on  either  side  being  closely  lined  with  willow  bushes.     Hum- 
mocks of  grey  gneiss,  with  a  varying  strike,  stand  up  in  several  places  Grey  gneiss. 
in  the  low  grounds  between  the  two  lakes. 

Hiirs  Lake  is  about  twelve  miles  long,  and  from  one-half  to  three- 
quarters  of  a  mile  wide.  It  is  surrounded  by  precipitous  banks  of  fine 
stratified  clay,  fi-om  twenty  to  twenty-five  feet  in  height.  The  fossil-  oiay  banks, 
iferous  limestone  was  first  met  with  at  the  upper  or  south-western  end  First  limestone, 
of  this  lake.  The  exposure  is  in  the  form  of  a  cliff,  thirty  feet  high. 
The  rock  is  of  a  light  brownish  color,  and  holds  fossils  similar  to  those 
found  in  the  parish  of  St.  Andrew's,  on  Red  River.  The  river  just 
before  falling  into  this  end  of  the  lake  passes  over  a  shallow  rapid  one 
mile  and  a-thii'd  in  length,  with  a  limestone  bottom.  Sevei'al  smaller 
rapids  are  passed  before  reaching  Lily  Lake.  They  are  mostly  over 
broken  limestone,  but  at  one  of  them  this  rock,  which  is  all  of  the  same 
light  brownish  color,  occui*s  in  situ,  and  dips  S.  45°  W.  at  a  small 
angle.  Lily  Lake  is  quite  small.  Its  banks  are  about  twenty  feet 
high,  and  are  well  wooded  with  birch.  Above  this  lake  the  stream 
becomes  little  more  than  a  brook,  which  is  generally  so  narrow  or 
shallow  as  barely  to  allow  a  canoe  to  pass.  The  country  through  which 
it  flows,  as  far  as  the  Heightof-Land  portage,  is  all  swampy,  except  at 
the  various  rapids.  The  navigation  of  this  part  of  the  stream  is  rendered 
more  difficult  from  its  being  much  obstructed  by  beaver  dams,  which  Beaver  dams. 
are  sometimes  from  five  to  eight  feet  high.  The  Height-of-Land  Height  of  land, 
portage,  which  is  about  a  mile  and  arhalf  in  length,  passes  over  wet, 
marahy  ground,  with  the  exception  of  a  space  of  about  200  yards  of 
flat  limestone,  which  occui*s  about  the  centre. 

Mr.  Cochrane  had  not  time  to  make  a  complete  exploration  of  Moose  Moose  Lake. 
Lake.  The  portion  which  he  passed  through  from  the  above  portage 
to  the  outlet  is  about  forty  miles  long,  and  lies  in  a  south-westerly 
direction.  A  number  of  large  islands  lay  near  his  course,  and  several 
bays  stretched  away  to  the  eastward  beyond  the  horizon,  but  no  reliable 
information  as  to  their  form  or  extent  could  be  obtained.  Another 
deep  bay,  on  which  an  Indian  resei*ve  is  situated,  stretches  to  the  west- 
ward of  the  southern  part  of  the  lake.  Limestone  similar  to  that  of  Limestone. 
Lake  Winnipeg  was  seen  at  a  few  places  on  the  north-western  shore. 
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The  dip  in  all  cases  was  to  the  southward.  No  fossils  could  be  found. 
The  southern  bay  of  Moose  Lake  comes  within  about  three  miles  of  a 
"  lost'*  channel  of  the  Saskatchewan  Eiver,  and  is  connected  with  it  by 
means  of  a  veiy  narrow  creek,  winding,  with  no  perceptible  current, 
through  a  large  marsh,  in  which  the  reeds  and  grass  had  grown  so 
high  as  to  completely  obstruct  the  view  fi'om  a  boat.  It  is  a  remark- 
able fact  that  the  water  at  the  northern  end  of  Moose  Lake  was  very  cleai*, 
while  that  at  the  southern  extremity  was  quite  muddy,  owing  appar 
rently  to  the  Saskatchewan,  which  was  at  a  very  high  stage,  backing 
its  watei*s  into  the  lake.  Thei*e  is  a  post  of  the  Hudson's  Bay  Company 
at  the  south  end  of  Moose  Lake,  and  here  Mr.  Cochrane  was  informed 
that  the  Saskatchewan  had  not  been  so  high  since  1872,  and  that  last 
year  (1879)  it  had  been  extremely  low. 

Nothing  new  was  noted  in  ascending  the  Saskatchewan  to  the  Pas. 
The  Birch  Eiver  flows  into  the  south-western  extremity  of  the  lake, 
which  is  included  within  the  Big  (northern)  Bend,  just  al)Ove  the  Pas. 
It  is  a  deep,  sluggish  stream,  with  low  mai*shy  borders,  fringed  with 
willows  near  the  mouth ;  but  in  ascending  it  the  banks  rise  gradually, 
till  they  have  attained  a  height  of  fifteen  feet  above  the  high-water 
level  at  Birch  portage,  seven  miles  up.  On  the  Indian  reserve  at  this 
locality  the  land  had  been  partly  cleared  along  the  bank  of  the  river, 
and  planted  with  potatoes,  which  looked  particularly  well.  The  land 
was  all  that  could  be  desired,  very  fertile,  with  a  clay  bottom,  covered 
with  rich,  dark  yellow  and  black  sandy  loam.  Birch  portage  itself, 
which  is  two  and  a-half  miles  long,  paBses  over  excellent  land,  which 
for  the  fir^t  half  of  the  distance  iB  clear  of  timber  and  covered  with  a 
very  luxuriant  growth  of  bushes  and  wild  grass,  and  bears  a  close 
resemblance  to  the  country  near  the  banks  of  the  lower  pai't  of  the  Bed 
Eiver.  The  northern  half  of  the  portage  lies  through  a  thick  growth 
of  timber,  consisting  principally  of  balsam-poplar  (/b/?u/«i5  balsamifera), 
some  of  the  trees  being  fully  two  and  a-half  feet  in  diameter.  White 
elm  (  Ulmus  Americana)  comes  next,  both  as  to  abundance  and  the  size  o 
the  trees.  The  green  ash  (Fraxinus  viridis)  is  also  abundant,  and  a  iew 
maples  {Negundo  aceroides)  and  aspens  (Populus  treinuloides)  are  likewise 
to  be  seen.  The  white  spruce  {Abies  alba)  here  attains  a  large  size.  A 
short  distance  above  the  northern  end  of  the  Bii'ch  portage,  a  narrow 
Tearing  River,  ^eck  of  land  between  the  Saskatchewan  and  the  Tearing  Eiver  was 
crossed  by  means  of  a  portage  trail.  The  latter  stream,  in  which  the 
water  was  very  high,  was  ascended  to  Pine  Island  Lake,  and  Cumber- 
land House  was  reached  on  the  10th  of  August.  Here  Mi*.  Cochi-ane 
received  the  greatest  kindness  and  every  assistance  from  Mr.  H. 
Belanger,  the  Hudson's  Bay  Company's  officer  in  charge. 
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Cumberland  House  to  Frog  Portage. 

After  surveying  some  of  the  channels  in  the  neighborhood  of  Cum-  Cumberland 
berland  House,  and  making  the  necessary  preparations  for  the  work  of  ^rtage!**  ^^^^ 
the  rest  of  the  season,  Mr.  Cochrane  left  this  post  for  Reindeer  Lake  on 
the  16th  of  the  same  month,  in  company  with  Mr.  Deschambault,  the 
gentleman  in  charge  of  the  Hudson's  Bay  post  on  that  lake,  who  had 
come  down  to  Chimberland  House  to  obtain  his  season's  outfit  of  goods. 
Mr.  Cochrane  was  afterwai*ds  indebted  to  Mr.  Deschambault  for  much 
kindness  and  valuable  assistance. 

In  going  northward  from  Cumberland  House  to  Pelican  Lake,  instead 
of  taking  the  usual  route,  leaving  the  east  end  of  Pine  Island  Lake, 
which  has  been  described  by  vanous  travellers,  Mr.  Cochrane,  in  com- 
pany with  Mr.  Deschambault,  followed  anothei*  route  lying  consider-  New  route 
ably  to  the  westward,  which  starts  from  the  western  extremity  of  Pine  ^  **^   * 
Island  Lake.     The  first  part  of  the  journey  was  due  north  (mag.)  up 
the  Grassberry  River,  a  distance  of  thirty-five  miles,  to  Windy  Lake.  Graasbenr 
This  is  a  narrow  stream  with  many  bad  rapids,  which  at  first  are    ^®'^* 
among  large  Laurentian  boulders  and  loose  masses  of  limestone,  but  in  Limestone, 
the  last  ten  miles  they  are  over  smooth  beds  of  limestone,  all  of  which 
is  similar  in  character  to  that  of  Moose  Lake  and  Lake  Winnipeg.     The 
country  through  which  this  river  passes  is  flat  and  swampy,  with  the 
exception  of  a  strip  300  or  400  yards  wide  along  either  side  of  the 
stream.     The  timber,  however,  is  often  good,  and  consists  of  balsam- Timber, 
poplar,  white  spruce  and  Banksian  pine.     Shrubby  balsam  fir,  and  a 
thorn  like  that  of  Manitoba,  were  also  seen. 

Windy  Lake  is  small,  and  receives  the  Balsam  River  from  the  north- 
east. Two  cliffs  of  limestone,  like  the  last,  each  about  twenty  feet 
high,  occur  on  the  south  side.  Leaving  this  lake  the  route  passed 
through  Narrow  River,  three  miles  long,  connecting  it  with  Little  Little  Pelican 
Pelican  Lake,  which  is  about  twenty  miles  long.  The  next  part  of  the 
route  was  up  Blackfeet  River  from  the  north  side  of  the  last-mentioned 
lake.  This  river,  which  is  narrow  and  crooked,  has  a  course  of  about 
twenty  miles,  in  which  the  rise  amoimts  to  eighty  feet.  The  rapids  and 
chutes  were  over  ledges  of  limestone,  all  of  the  same  character  as  the  Limestone, 
last,  which  cross  the  bed  of  the  stream,  and  often  have  hard  bouldei-s 
resting  upon  them. 

Blackfeet  Lake,  at  the  head  of  the  river  of  the  same  name,  is  sur-  Biaokfeet 
rounded  by  a  more  hilly  country  than  the  lakes  and  rivers  already 
described.  Ite  immediate  shores  are  generally  about  ten  feet  high,  but 
at  the  south  end  the  banks  are  fifty  or  sixty  feet  in  height,  and  appeal* 
to  be  of  clay,  on  which  there  is  a  thick  growth  of  spruce  timber.  The 
same  limestone  occurs  on  a  number  of  the  points,  but  no  fossils  could  be 
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diBCOvered  in  any  of  it  Lobster  (Cray-fish)  Lake,  the  noxl  one  on 
tie  route,  is  connected  with  tho  north-wpBtem  extremity  of  tho  last  1^ 
a  rapid,  over  beds  of  limestone,  with  a  rise  of  about  five  feet.  It  is  only 
two  miles  long,  and  is  atin-ounded  by  clay  banks  alx)ut  teu  feet  high. 
Big-HtoMC  Rivor,  three  miles  long,  with  a  vapid  over  flat  limestone  at  its 
head,  leads  hjj  toUio  lake  of  the  same  name.  The  sun-ounding  country 
in  now  still  more  hilly  than  that  around  Blackfeet  Lake.  Tlie  timber, 
which  is  small,  consisls  of  the  name  kinds  as  we  noticed  on  the  GraeA- 
berry  Biver,  witli  the  addition  of  tamartto  (Larix  Americana). 

From  Big-sione  Lake  a  winding  and  rapid  Hver,  only  five  miles  in 
length,  with  a  rise  of  twenty-siic  feet,  is  followed  up  to  Limestone  Lake. 
At  both  the  mouth  and  head  of  this  stream,  whieh  is  called  Limodlone 
River,  fine-grained  reddish  and  gray  gneiss,  was  met  with  in  gitu,  the 
strike  Iteing  south,  while  on  tlie  lake  itself  tho  flat  limestone  was  the 
only  rock  seen  in  plai'e. 

a.  The  height  of  land,  separating  this  waters  just  deacribod  to  the  sonth 
tVom  Uiose  fiowing  northward  into  Pdicjin  I-ake,  runs  past  the  west 
side  of  Liuiestoue  Lake.  Unly  a  short  portage  of  300  yai-ds  ia 
necessary'  in  order  to  cross  the  dividing  ridge  to  a  pond,  on  the  east  side 
of  which  almost  perpendicular  hills  of  the  stratified  limestone  rise  to 
the  height  of  about  one  hundred  feet.  From  tfab  pond  tho  Limestone 
portage,  nearly  two  miles  long,  leads  to  the  south  end  of  a  lake  about 
twenty  miles  in  length,  which  Mr.  Cochrane  (in  the  abnence  of  any 
other  name)  called  Dpschambaidt  Tjake,  in  honor  of  his  companion-dr- 
vayage.  The  portage  for  the  moat  part  posses  over  bare  flat-bedded 
limestone,  the  surface  of  which  is  much  broken  up ;  but  about  a  quarter 

It  of  a  mile  before  reaching  Deschambault  Lake  it  is  suddenly  leplaced 
by  dark  reddish  gneiss,  which  strikes  S.  40°  E.,  and  dips  to  the  S.  W. 
This  lake  has  a  northward  course,  and  near  the  middle  is  divided  by 
narrows.  In  two  places  near  the  south  end  Mi*.  Cochrane  found  close- 
grained,  finely-etratified  mica  schist,  with  veins  of  whit«  and  pinkish 
quartz.  The  strike  in  one  case  was  S.  40°  E.,  and  in  the  other 
8.  10°  E.  Gneiss  occurs  about  the  middle  of  the  lake.  It  is  both 
coarse  and  fine-grained  in  texture,  grey  in  color,  all  very  micaceous, 
and  holds  many  viens  of  whit«,  purplish  and  claret-colored  quartz. 
The  northern  op  lower  half  of  the  lake  is  nearly  round  in  outline.  Bear 
River  flows  in  at  ilx  western  and  out  at  its  eastern  side,  where  it  falls 
over  two  chutes,  the  first  of  twenty-six  and  the  second  of  filteen  feet. 
Here  the  river  paHses  between  high  and  neai'ly  bai-e  hills.  On  the  east 
side  they  are  composed  of  granite,  and  on  the  west  of  schist,  the  line 
separating  the  two  kinds  of  rock  having  a  N.  N.  W.  course.  Coarse 
grey  gneiss,  containing  large  garnets,  appears  a  few  miles  further  down 
Beai'  River. 
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Bear  River  discharges  into  Pelican  Lake,  which  is  upwards  of  twenty  Peiioan  Lake, 
miles  long,  in  a  northerly  direction.     It  is  surrounded  by  steep  and 
nearly  bare  hills  of  gneiss  and  granite.     Those  on  the  west  side  rise 
almost  perpendicularly  to  a  height  of  between  200  and  300  feet,  but  on 
the  east  side,  and  around  the  north  end,  their  height  does  not  exceed 
100  feet.     Both  reddish  and  grayish  varieties  of  granite  were  met  with.  Granite. 
The  gneiss  is  mostly  grey.     In  the  southern  part  of  the  lake  the  strike 
is  a  little  east  of  south,  and  at  the  northern  a  little  west  of  south.     A 
post  of  the  Hudson's  Bay  Company,  called  Pelican  Narrows,  and  two  h.  b.  Co.'8  poet 
mission  stations,  are  situated  on  this  lake.     Mi\  Cochrane  arrived  at  Mission 
the  former  on  the  25th  of  August,  the  distance   from   Cumberland '^' ^°'' 
House,  by  the  route  followed,  being  about  190  miles.     He  was  unable 
to  continue  his  track-survey  from  this  point  to  Fi'og  Portage,  at  the 
Churchill  River,  a  distance  estimated  at  between  forty  and  lifby  miles, 
owing  to  the  heavy  rains,  which  prevailed.     Perhaps  the  most  important 
geological  fact  noted  in  this  intei'val  is  the  occun'ence  at  Burntwood 
Lake  of  Huronian  schists  with  serpentine.     Frog  Poiiage,  on  the  south  Serpentine. 
side  of  the  Churchill  River,  was  reached  on  the  27th  of  August. 

The  Churchill   River  from  Frog  Portage   to   the  Junction  op 

Deer  River. 

Frog  Portage,  which  is  315  yai*ds  in  length,  is  not  past  a  rapid  on  the 
Churchill  River,  but  leads  from  the  south  bank  of  that  stream  to  theChurchui 

River 

commencement  of  the  route  southward  to  Cumberland  House.     Deer 
River,  discharging  the   Reindeer   Lake,  joins    the  Churchill  twenty- 
seven   miles   below  Frog   Portage.      Its   average   width   in  this  dis- 
tance  is  about  one  mile.     Its  course  is  northwaixl,  and  the  upward 
direction  of  the  lower  thirty  miles  of  Deer  River  is  about  the  same,  and  Deer  River, 
its  character  similar.     Many  rocky  islands  occur  in  both.     The  imme- 
diate banks  of  this  section  of  the  Churchill  are  low,  but  the  country  on 
either  side  rises  gradually,  for  a  distance  of  one-half  to  throe-quarters  of  charaoter  of 
a  mile  from  the  water's  edge,  to  heights  varying  fi-om  100  to  400  feet.  ®*^"°*'^* 
The  slopes  on  the  right,  or  eastern  side,  are  sparingly  cov^ered  with 
poplars  and  what  appeared  to  be  a  second  growth  of  birch ;  while  on 
the  hills  on  the  left  side  the  timber  is  neai'ly  all  spruce,  ibrming,  appa- Timber, 
rently,  the  original  forest,  although  the  trees  are  all  small.     The  rocks 
consist  of  grey  gneiHs,  with  a  general  south-westward  strike.     The 
country  near  this  part  of  the  Chui'chill  is  very  barren,  only  one  patch 
of  soil — clay — having  been  observed  between  Frog  Portage  and  the 
junction  of  Deer  River.     Kettle  Fall,  foui'  miles  above  the  junction,  is  Kettle  ftiu. 
passed  by  a  portage  on  the  left  side  150  yards  in  length.     The  descent 
here  is  about  twenty  feet.    The.  water  of  the  Churchill  is  very  clear. 
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The  distance  from  Churchill  to  the  outlet  of  Reindeer  Lake,  following 
the  general  course  of  the  river,  is  seventy-five  miles.  Deer  River  is  a 
Hplendid  stream :  large,  deep,  and  comparatively  easy  to  navigate  with 
boats.  The  current  is  strong  in  some  places,  but  only  four  portages  ai-e 
met  with  throughout  its  course.  They  are  all  short,  the  longest 
meanuring  only  260  yanls.  It  receives  four  large  rivers,  two  from  the 
east  and  two  from  the  west,  besides  a  considerable  number  of  brooks. 
It  ranges  from  less  than  half  a  mile  to  one  mile  in  width.  Its  waters, 
as  well  as  those  of  the  four  tributaries,  is  very  clear,  indeed. 

The  country  on  either  side  is  rough  and  mountainous.  Near  its 
mouth  the  hills  average  about  200  feet  in  height ;  about  half-way  up 
they  become  lower,  not  often  exceeding  100  feet,  but  towards  the  head 
of  the  river  they  increase  in  height  until  they  attain  an  elevation  of  500 
feet  above  the  rapids  at  Roi-k  Portage,  which  may  be  considered  the 
outlet  of  Reindeer  Lake.  Patches  of  soil  of  a  few  acres  in  extent  were 
seen  at  some  points  along  the  eastern  stream,  but  otherwise  the 
whole  country  seemed  barren.  The  timber,  which  is  small  and  poor, 
consists  principally  of  spruce,  but  aspen,  l>alsam-poplar,  birch  and 
Banksian  pine  wei-e  often  seen.  At  one  place,  not  far  below  the  outlet, 
a  good  deal  of  tamarac  was  observed,  but,  although  the  trees  wei'e  tall, 
they  wore  of  small  size.  The  rocks  consist  entirely  of  grey  and  reddish 
gneiss.  The  general  strike  along  the  lower  part  of  the  river  is  8.  S.  K., 
and  along  the  up{>er  part  about  8.  S.  W.  The  outlet  of  Reindeer  l^akc 
was  reached  on  the  1st  of  September. 

Reindeer  Lake. 

Reindeer  Lake.  This  great  sheet  of  water,  according  to  Mr.  Cochrane's  map,  is  abi^ut 
175  miles  in  length,  and  between  twenty  and  thirty  in  width,  except  in 
the  fifty  miles  at  the  southern  end,  where  it  is  much  narrower  and  full 
of  large  islands.  Great  bays  run  oft'  from  both  sides  in  this  part. 
Messrs.  Cochrane  and  Deschambault  left  the  outlet  on  the  2nd  of 
September,  and  reached  the  Hudson's  Bay  Company's  post  (called  l)u 
Brochet),  near  the  upper  end  of  the  lake,  on  the  <)th,  so  that  there  Avas 
very  little  opportunity  on  this  journey  for  sketching  in  the  shores. 
Before  the  close  of  navigation,  or  between  the  10th  and  27th  of  the 
same  month,  Mr.  C(jchrane  managed  to  make  a  track  survey  of  250 
miles  of  the  coast  line  around  the  northern  part  of  the  lake. 

The  couj'se  of  the  lx)at-route,  which  was  iollowed  through  the  lake 
from  the  outlet  to  i)u  Brochet  Post,  was  almost  due  north  (mag).  It 
was  near  the  east  shore,  and  ptissed  from  island  to  island,  coming 
near  the  mainland  at  two-thii-ds  of  the  distance  up.      Mi*.  Cochrane 
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thinks  his  estimate  of  the  length  of  the  lake  is  not  more  than  ten  or,  at 
the  most,  fifteen  miles  in  error. 

In  the  southern  part  of  the  lake  the  banks  on  either  side  are  high  Chwaoter 
and  precipitous,  varying  from  200  to  400  feet  above  the  water.     They  smroiindiDg 
are  composed  entirely  of  gneiss,  which  is  thickly  covered  with  small 
timber.     At  the  north  end  of  the  lake,  on  the  other  hand,  no  hills  are 
to  be  seen,  and  the  surrounding  country,  as  far  as  could  be  seen,  where 
not  muskeg  or  rock,  is  barren  and  sandy.     The  timber  is  here  all  very 
small.     Small  patches  of  clay  occur  at  the  Hudson's  Bay  Company's 
post,  and  about  the  middle  of  Perch  Bay,  a  long  narrow  arm  which 
forms  the  northern  extremity  of  the  lake.      Eeddish  granite  occurs  Rock». 
at  Dn  Brochet  Post,  and  on  an  island  near  the  east  side  of  the  lake, 
about  fifty  miles  to  the  south  of  it.     At  all  other  parts  of  the  lake 
the  i^ocks,  wlierever  examined,  consisted  of  greyish  gneiss,  the  usual 
strike  of  which  is  south-westward. 

Mr.  Cochrane,  having  spent  the  winter  at  Du  Brochet  Post,  will  Advanugeg  of 
be  able  to  make  a  much  earlier  start  in  the  spring,  and,  besides,  having  the  oonntry. 
accomplished  more  field-work  last  autumn,  will  have  saved  considerably 
in  travelling  expenses. 

The  last  letter  received  from  him  was  dated  31st  of  January.  He  Meteoroiocioal 
was  keeping  a  meteorological  register,  including  readings  of  the  ther- 
mometer and  barometer,  and  observations  of  the  winds,  clouds,  &c., 
noted  three  times  a  day.  The  winter  had  so  far  pi-oved  milder  than  he 
had  expected  to  find  it,  tine  weather  having  prevailed  up  to  the  above 
date.  Ice  began  to  form  around  the  lake  on  the  12th  of  October,  and  Climate, 
by  the  20th  it  had  frozen  to  a  considerable  distance  from  shore.  Up 
to  the  end  of  January  snow  had  fallen  to  a  depth  of  one  loot  and  a-half 
on  an  average  in  the  woods.  Towards  the  end  of  this  month  the  rein- 
deer, or  barren  ground  caribou,  began  to  pass  Du  Brochet  Post  in  gi'cat  Reindeer, 
numbers,  moving  southward.  About  the  end  of  March  it  was  said  they 
would  begin  to  retui*n  northwai*d,  on  the  ice  of  Keindeer  Lake,  towards 
the  barren  grounds,  where  they  breed.  At  the  time  of  the  return  migra- 
tion the  snow  has  mostly  disappeared  from  the  land,  and  the  surface  of 
the  ice  on  the  lake  atibi*ds  excellent  travelling.  The  lake  is  not  free  of 
ice  till  the  middle  of  Juno. 

On  the  opening  of  navigation  Mr.  Cochrane  proposes  to  devote  one  Continuation 
month  to  the  completion  of  the  track  survey  of  Keindeer  Lake,  after  which 
he  is  instructed  to  proceed  westwaixl  through  WoUaston  Lake  to  Lake 
Athabasca,  making  as  complete  topographical  and  geological  explora- 
tions as  j>ossible,  to  Fort  Chippewyan,  from  which  ho  is  to  return  to 
Manitoba  by  way  of  Methy  Portage,  Isle  a  la  Crosse  Lako  and  Cumber- 
land House.  In  this  way  it  is  expected  that  much  valuable  information 
will  be  obtained.     Wollaston  Lake  discharges^into  Eeindeer  Lake  by  the  Woiiaston  Lake 
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Swan,  Ganoe,  or  Hatohei-Iake  Bivers.    It  is  said  to  discharge  also  into 

u«  Athabasca  Lake  by  more  than  one  ontiiet.    The  rivers  which  thus  lead 

firomBeindeer  Lake  to  Lake  Athabasca  are  reported  to  be  large  and  good 
for  canoe  navigation.     The  distance  from  Da  Brochet  Post  to  Fort 

BtrpMitiiM.  Chippewyan  by  this  roate  is  estimated  at  about  450  miles.  Serpentine 
is  believed  to  occor  on  Wollaston  Lake,^  Hr.  Cochrane  having  been 
shown  a  pipe  and  a  cup  carved  out  of  this  mineral,  which  he  was 
informed  was  found  there.    Sir  John  Bichardson  remarks  that  sand- 

SMiditoiw.  stone,  like  that  of  the  great  boulders  at  the  ICethy  Portage,  is  reported 
to  exist  in  9itu  towards  the  east  end  of  Athabasca  Lake.  Mr.  Boderick 
Boss,  of  Norway  House,  who  formerly  lived  at  Fond  du  Lac,  on  this 

Onphito.  lake,  informs  me  that  graphite  and  other  minerals  occur  in  the  neigh- 
borhood of  that  post. 

Notes  or  a  Yotaqi,  in  1880,  fbok  York  Factobt,  Hudson's  Bat,  to 
London,  bt  the  Babk  ''  Ocean  Nthfh,"  320  Tons,  belonoino 
TO  THE  Hudson's  Bat  Compant. 

Monday^  September  13^A,  1880. — ^The  ship  lying  in  the  middle  of  the 
fflap'ieottpMir  Hayes'  Biver,  opposite  York  Factory,  all  ready  for  sea,  her  company 
consisting  of  Oaptain  John  McPherson,  commander;  John  Hawes,  first 
officer ;  E.  6.  Miller,  second  officer ;  steward,  cook,  carpenter,  eight 
seaman;  and,  as  steerage  passengers,  ten  retiring  servant-mon  of  the 
Hudson's  Bay  Company ;  as  cabin  passengers,  the  Bight  Bevd.  John 
Hordeu,  D.D.,  Bishop  of  Moosonee,  and  Dr.  R  Bell  (the  writer).  A 
bright,  clear  day  at  York  Factory,  with  light  wind  from  the  S.W.  (jlct 
tart  on  Toyage  both  anchoi*8  up,  aud  make  8ail  just  before  high  water.  The  Mhip 
begiuH  to  move  at  3.15  p.m.  Follow  the  buoyed  channel,  in  clmrgc  of 
a  pilot,  to  beyond  the  Five  Fathom  Hole,  when  the  pilot  leaves  uh  to 
return  to  the  Factory.  After  passing  the  outer  or  checked  buoy,  mir 
coui*8e  is  more  northward  than  the  line  of  buoys  loading  out  from  the 
mouth  of  the  river.  The  light  breeze,  which  had  hitherto  been  from 
the  S.,  now  shifts  to  W.,  N.W.,  and  finally  N.,  so  that  we  are  obliged  to 
take  an  easterly  coui*8e  towards  the  Tatman  Land.  The  water  becom- 
ing too  shallow  in  this  direction,  put  the  ship  about,  and  make  towaixls 
Nelson  Shoal  as  night  comes  on. 

Tuesday,  September  14th, — Dark  and  hazy  last  night,  especially 
towards  morning.  Brightening  up  between  6  and  7  a.m.,  and  is  quite 
Head  wind,  clear,  but  overcast,  at  9,  with  fresh  breeze  from  the  E.  The  wind,  from 
the  same  quarter,  increases  all  day,  and  is  quite  strong  at  7  p.m.,  with 
a  rough  sea.  Have  been  obliged  to  carry  as  much  canvas  as  })OHsible 
all  day,  so  as  to  keep  off  the  land,  but  at  dusk  are  obliged  to  shorten 
sail.  Although  the  ship  is  very  light  the  water  has  been  coming  over 
the  deck  on  the  lee  side.    The  sun  not  having  been  visible  all  day,  no 
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latitude  has  boon  obtainable,  and  owing  to  the  gi'cat  lee-way  the  ship 
is  making  (over  two  points)  our  position  at  dusk  is  not  very  certain, 
but  is  supposed  to  be  about  thirty-five  miles  off  the  mouth  of  Broad 
Eiver.     Temperature  of  the  sea  at  8  p.m.,  40**  Fah. 

Wednesday,  September  15^A. — Wind  strong  and  steady  from  E.  all 
day.     Sailing  five  or  six  knots  an  hour,  but  making  much  lee-way. 
Sea  rough.     Barometer  lower  than  yesteixiay,  and  still  falling.     At 
6  p.m.  our  position,  calculated  by  dead  reckoning,  is  ninety  miles  tooffCaM 
N.N.E.  of  Cape  Churchill.    Temperature  of  the  sea  at  8  p.m.,  4^  F.      ^huwbu. 

Thursday y  September  16th. — Light  wind  from  S.  all  day,  the  speed  of 
the  ship  varying  from  three  to  five  knots  an  hour.  Weather  clear  in 
the  morning,  but  dull  in  the  aftemopn.  Latitude  at  noon,  60°  04', 
Temperature  of  the  sea  at  8  p.m.,  41**  F.  Afler.  dark  this  evening  the 
ship  left  a  tolerably  luminous  wake,  in  which  numerous  phosphorescent 
balls  appeared. 

Friday^  Septembtr  11th. — ^Light  wind  all  day,  shifting  from  S.  to  W. 
and  N.W.,  and  in  the  evening  being  nearly  N.  Eate  about  three  to 
five  knots  an  hour  all  day.  Sea  water  very  clear.  Pleasant  moonlight 
evening.  Smooth  sea.  In  conversing  about  the  fishes  of  Hudson's  FiBhes  of 
Bay,  it  was  said  that  the  common  salmon  is  reported  to  run  in  the  ^"*^°*' ^*^* 
smaller  rivers  of  Hudson's  Strait,  as  well  as  in  the  rivers  flowing  into 
Ungava  Bay,  where  it  is  well  known  to  be  extremely  abundant.  In 
coming  out  this  voyage  the  captain  saw  a  dead  haddock  floating  in  the 
8ti*ait.  The  Bishop  has  heard  of  a  few  "real"  cod  having  been  caught  cod. 
near  Whale  River,  and  I  have  seen  plenty  of  rock  cod  taken  at  various 
places  on  the  east  coast  of  James'  Bay.  There  appears  to  be  no  reason 
why  the  common  cod  should  not  be  found  in  Hudson's  Bay.  The  con- 
ditions as  to  temperature,  depth  of  water,  &c.,  are  favorable,  and  its 
food,  especially  the  capelin,  is  abundant.  The  latitudes  of  the  prolific 
fishing-grounds  of  the  Atlantic  coast  of  Labj*ador  are  the  same  as  those 
of  Hudson's  Bay.  The  question  whether  or  not  cod  fishing-grounds 
are  to  be  found  in  this  great  bay  is  so  important  that  it  deserves  a 
thorough  trial. 

Saturday,  September  l^th. — ^Light  wind  all  day.  Rate  varies  from 
two  to  five  knots  an  hour.  Sea  smooth.  Temperature  of  water  at 
noon,  41**  F. ;  of  air  in  the  shade,  41°  also.     Clear  and  bright  all  day. 

Sunday,  September  l^th, — Another  fine  day,  with  smooth  sea.    Sky  j^^  ^^ 

cloudless  in  the  morning,  but  more  or  less  overcast  in  the  afternoon, 

with  a  little  fine  rain  towaixis  evening.     Latitude  at  noon,  62°  18'. 

Between  10  a.m.  and  noon  a  considerable  number  of  white  porpoises  \^ite 

passed  westward,  the  first  ever  seen  in  this  part  of  the  bay  by  the  cap-  pon)oi»««- 

tain.     In  the  aftiemoon  pass   much  large  flat  sea-weed  (Jjominaria) 

floating  on  the  surface.    Haul  in  an  average  specimen,  and  find  the 
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irond  to  measui'o  ton  foot  in  length.  A  small  five-rayod  star-fish  was 
sticking  to  the  baso  of  the  thick  round  stalk.  The  sea  is  streaked  by 
currents  running  parallel  to  the  ship's  course.  Temperature  of  sea  at 
noon,  39^**  F. ;  aii'  about  the  same.     In  the  afternoon  we  get  a  distant 

Mansfield  viow  of  the  northern  part  of  Mansfield  Island ;  at  6  p.m.  are  about 
twenty  miles  to  the  N.  W.  of  it.  It  has  a  low,  even  outline.  The  fii'st 
officer  has  walked  over  several  miles  of  the  country  on  the  noilhem 
part  of  this  island,  having  spent  several  days  there  some  years  ago. 

Voioanio  rock*  From  his  description  of  the  rocks  I  suppose  them  to  consist  of  trappean 
strata  and  bedded  grey  quartzites  similar  to  those  of  the  Hopewell  and 
Nastapoka  Sound  groups,  which  I  examined  in  1877.  The  strike  on 
Mansfield  Island,  according  to  Mi\  Hawes,  would  be  parallel  to  its 
greatest  length,  and  the  dip  mostly  westward.     The  captain  says  that 

Coal.  in  sounding  off  this  island,  he  once  brought  up  a  small  piece  of  coal 

from  the  bottom  of  the  sea.  This  is  an  interesting  fact  in  coimection 
with  the  occurrence  of  anthracite  on  Long  Island,  on  the  Eastmain 
coast.  (See  Eeport  for  1877.)  From  descriptions  of  the  strata  of  some 
parts  of  the  Southampton  group  of  Islands,  I  should  judge  that  rocks 
similar  to  those  of  the  Nastapoka  group  occur  there  also. 

At  ten  this  moniing  the  bell  rang  for  Divine  Sei'vice,  and  the  Bishop 
read  prayers  and  preached  a  sermon  to  the  passengers  and  crew 
assembled  in  the  open  air  on  the  main  deck.     Altogether  a  beautiful 

Beautiful  forenoon  ;  tlie  decks  dry  and  clean,  and  the  air  so  mild  and  sunny  that 
our  ordinary  coats  wci-e  sufficient  for  comfort  wliile  attending  service, 
during  which  everyone  remained  with  head  uncovered.     Service  again, 

Divine  service  on  the  opcn  deck,  at  4  p.m.  Being  the  ''dog-watch,"  nearly  the  whole 
of  the  passengers  and  crew  attended,  forming  a  congregation  of  upwai-ds 
of  twenty. 

Monday,  September  20th. — Early   this   morning   came   up   to   some 

Drifting  ice.      drifting  '-bay"  ice,  and  shortened  sail,  and  hove-to  till  daylight,  after 

Calm  which  it  fell  calm,  and  remained  so  all  forenoon.     Latitude  at  noon, 

62°  55'.  Many  small,  reddish,  gelatinous  creatures  in  the  water. 
Small  fishes,  resembling  sardines  in  size  and  appearance,  swimming 

Fish  and  past  the  ship's  side.      Grey,  sj)eckled  watei*-fowl  basking  in  the  sun  on 

the  surface  of  the  smooth  water.  During  the  afternoon,  a  light  wind 
blowing  from  the  direction  of  the  drifting  ice  prevented  us,  owing  to 
the  slight  hold  the  ship  has  on  the  water,  from  entering  amongst  it  for 
some  hoiu's,  as  we  wished  to  do,  in  order  to  pass  through  it  on  oiu* 
course.  The  most  the  ship  could  be  induced  to  do  was  to  keep  her 
bows  "  looking"  towards  it,  while  she  was  allowed  to  drift  gradually 
southward.  However,  we  were  sailing  among  the  "  pans"  of  ice  before 
dark. 

Tuesdai/j  September  21st. — Light  head  wind  all  the  time  till  towards 
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evening,  when  it  fioshens.  Keep  topsails,  jib  and  spanker  set  all  day, 
tacking  slowly  about  among  the  bay  ice.  Occasionally  the  vessel 
would  lie  for  a  few  seconds  quite  still  against  an  unusually  large 
"pan."  Owing  to  her  bad  sailing  and  the  light  wind,  she  has  been  » 
merely  dropping,  almost  broadside,  from  piece  to  piece,  sometimes  on 
the  one  tack,  and  sometimes  on  the  other,  according  as  she  happened 
to  tuiTi  when  balancing  against  each  pan  of  ice  she  encountered,  or 
accoi-ding  as  it  yielded  to  her  pressiu^e  at  one  end  or  the  other.  Almost  ^^^  ®°  ^^ 
the  whole  of  the  ice  which  we  sailed  amongst  to-day  is  discolored  with 
fine  brownish  earth  on  the  surface,  as  if  it  had  drifted  over  it,  as  dust 
in  the  wintei*,  when  it  was  forming  along  shore,  showing  that  it  must 
have  come  from  some  coa«t,  where  banks  or  beaches  of  fine  material, 
such  as  clay,  sand  or  mud,  exists.  All  the  pans  have  their  angles 
rounded  off,  and  look  soft  and  spongy.  The  larger  ones  have  gene- 
rally a  depression,  containing  water,  in  the  centre.  They  ai*e  evidently 
much  worn  and  melted,  being  all  undermined  at  the  edges,  and  some- 
times pixyecting  more  broadly  below  than  above  water.  Many  of  them 
are  composed  of  layei^s  agglomerated  at  different  angles.  The  tops  of 
the  highest  pans  would  be  four  or  five  feet  above  the  water,  but  most 
of  them  are  small  and  flat.  When  they  are  bowled  over  by  the  ship 
they  generally  leave  a  whitish-looking  cloud  of  mud  in  the  water 
around.  In  addition  to  the  light  bi*own  coloring  of  the  ice,  there  are 
sometimes  darker  patches  and  black-looking  spots,  which,  on  close 
inspection,  prove  to  be  the  dung  of  seals  and  other  animals. 

A  ship,  supposed  to  be  the  "Prince  of  Wales,"  in  charge  of  Captain 44 p^. 
Bishop,  C'om  Moose  Factory,  was  sighted  early  this  morning,  and  Wales." 
remained  in  view  all  day,  a  long  way  to  the  northward.     Latitude  at 
noon,  62**  56'. 

Wednesday,  September  22nd, — Dui-ing  the  night  the  captain  sailed  the 
ship  back  to  near  the  position  occupied  yesterday  afternoon,  so  that  wo 
ai*e  still  to  the  northward  of  Mansfield  Island.  Sail  slowly  all  day  in  a 
south-easterly  course  by  compass,  or  about  true  E.  Day  mostly  over- 
cast, with  a  fluiTy  of  snow  towards  evening.  A  snow-bii*d  remained 
some  time  in  the  rigging  to-day.  A  peep  of  sunshine  now  and  then  in 
the  forenoon,  duiing  which  obsei-vations  are  obtained.  In  the  evening 
we  are  moving  a  little  faster,  about  two  miles  an  houi\  Owing  to  the  DisadTanUgeB 
lightness  of  the  wind  and  the  gi'oat  lee-way  made  by  the  ship,  we  could  veMols!"' 
not  get  through  a  little  isthmus  of  drift  ice,  which  could  have  been 
crossed  in  ten  minutes  by  a  steamer.  The  delay  caused  by  our  inability 
to  do  this  may  afiect  the  whole  of  the  rest  of  the  voyage  more  than  we 
can  foresee. 

Thursday,  September  23rd. — Early  this  morning  many  white  and  some  Porpoises, 
brown  (young)  poi-poisx^s  were  seen  around  the  ship.     Moving  very 
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slowly  all  day  among  scattered  pans  of  ice  before  a  light  air,  never 
sufficiently  strong  to  fill  the  sails  or  to  be  perceptible  on  the  water.  At 
dusk  we  reckon  we  have  made  about  twelve  miles  in  the  twenty-four 
hours  since  last  evening.  Set  up  my  camera  on  the  poop,  and  after 
adjusting  it  so  as  to  take  in  a  good  view  of  the  surface  of  the  sea,  dotted 
with  flat  patches  of  ice,  which  were  about  equally  distributed  all  over,  put 
in  a  "  quick,"  dry  plate,  and  waited  for  hours  in  the  hope  that  the  ship 
might  be  brought  to  a  momentary  stand-still,  when  a  rapid  view  of  the 
pans  might  be  taken.  Although  the  pressure  on  the  sails  was  so  very  light, 
the  ship  never  for  a  moment  ceased  moving  on,  until,  when  I  was  about 
to  take  away  the  instrument  in  despair,  one  of  the  officers  kindly 
brought  her  up  pui-posely  for  a  few  seconds,  and  an  almost  instan- 
taneous picture  was  obtained,  which  serves  to  show  the  proportion  of  ice 
to  water  surface.  All  the  ice-pans  passed  to-day  have  also  been  dusted 
over  with  brown  and  light  grey  mud.  On  one  pan  saw  a  small  quantity 
of  light-colored,  angular  gravel,  apparently  limestone.  Fi'om  early 
morning  till  the  middle  of  the  afternoon  the  sea  remained  as  smooth  as 
a  mirix)r,  after  which  a  gentle  swell  from  the  eastward  began  to  be 
felt.  Between  5  and  6  p.m.  get  into  water  almost  free  of  pans,  but  the 
drift  ice  still  visible  on  our  port  or  northern  side.  Had  a  glimpse  of 
the  sun  about  11  a.m.,  and  obtained  the  latitude,  which  was  nearly  the 
same  as  yesterday.  After  a  dull,  overcast  day,  a  yellow  sun-set  bursts 
through  the  liaze.  Let  down  the  deep-sea  lead  at  noon  and  8  p.m.,  but 
find  no  bottom  in  either  case  at  150  fathoms.  Our  position  18  supposed 
to  be  in  mid-channel,  between  Nottingham  and  Digges.  At  4  o'clock 
this  morning  the  temperature  of  the  air  wa^  31°  F. ;  of  the  sea,  30°  ; 
at  noon — air,  34°  ;  sea,  31°  ;  at  8  p.m. — sea,  36°. 

In  the  course  of  the  day  saw  a  few  sealH  and  some  small  fishes  near 
the  ship.  Some  grey  and  some  black  water-fowl  were  also  seen  swim- 
ming about  a  short  distance  off".  A  ptarmigan  flew  past  the  ship. 
Calm,  foggy  evening;  but  at  11  o'clock  to-night  a  light  air  moves  the 
ship  a  knot  and  a-half  an  hour.  ''  Sea  phosphorus"  is  now  rising  to  the 
surface  in  the  clear  water  around  the  ship.  It  resembles  "  fire-flies"  in 
the  air  on  a  warm  summer's  night.  The  captain  says  the  drift  ice  we 
have  just  passed  through  is  much  worse  than  any  he  saw  in  the  sti*aits 
on  the  outwaixl  voyage.  This  rather  sui'prised  me,  as  it  did  not  appear 
at  all  formidable  compared  with  the  continuous  ice  I  have  passed 
through  in  a  steamer  going  from  St.  John's,  Newfoundland,  to 
Halifax,  where  it  covered  the  sea  completely  for  the  greater  part  of 
the  distance.  He  sa3^s  it  is  verj''  unusual  to  meet  ice  at  all  in  this  part 
of  his  track,  neither  he  nor  the  first  offioer  having  seen  it  before.  They 
say  the  straits  are  always  clear  towards  Digges,  and  that  a  steamer,  by 
going  close  to  the  south  side  in  that  quarter,  could  always  be  sui*e  of  a 
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free  passage  at  any  time ;  but  this  might  sometimes  be  dangerous  with 
a  sailing  vessel,  where  so  many  contingencies  require  to  be  considered, 
especially  if  she  could  not  be  depended  upon  to  work  to  windward. 
When  drifting  ice  has  been  seen  off  this  end  of  the  straits  earlier  in  the 
season,  it  has  appeared  to  be  pressed  against  Southampton,  Nottingham  Pejgion  of 
and  Salisbury  Islands,  with  points  projecting  occasionally  to  the  south- 
ward and  eastwai*d.  The  freedom  fi-om  ice  enjoyed  by  the  opposite 
side  is  supposed  to  be  due  to  the  westrflowing  tide  up  the  straits,  and 
the  northward  cuiTent  up  the  Eastmain  Coast. 

Ftiday^  September  2Ath, — Early  this  morning  many  white  porpoises  White 
were  seen  about  the  ship.    Foggy  all  day.    Sailing  slowly  along  in 
smooth  water,  with  a  light  north-easterly  breeze.     At  4.45  p.m.,  while 
sailing  S.  E.  (mag.),  the  fog  lightening  a  little,  we  come  suddenly  in 
sight  of  land,  three  or  four  miles  off.     The  fog  continuing  to  lifbDigges. 
as  we  get  closer  in,  we  obtain  a  good  view.    It  proves  to  be  one  of 
the  Digges  (islands),  with  Cape  Wolstenholme  behind.     The  main-c^p^ 
land  sinks  out  of  sight  about  thirty  miles  off  to  the  right  or  S.  W.  (mag).  Wolstenholme 
The  island  presents  a  front  of  two  or  three  miles  in  width  before  us, 
but  seems  to  run  further  back  to  the  south-east.    It  is  almost  bare 
rock,  with  a  sand  beach  in  the  centre,  and  rises  to  a  height  of  about  • 

500  feet.  It  shows  some  high  cliffs,  evidently  of  greyish  gneiss,  some 
of  which  is  strongly  banded,  the  bedding  being  on  an  average  perpen- 
dicular, and  the  strike  directly  away  from  us,  or  S.  E.  (mag).  Behind 
this  island  Cape  Wolstenholme  rises  fully  1,000  feet,  or  probably  more, 
and  shows  some  very  bold  cliffs  or  bluffs,  in  some  cases  overlooking 
inlets  or  deep  coves.  The  general  outline  of  the  top  of  the  land  main- 
tains about  the  same  elevation  above  the  sea.  A  few  small  patches  of 
old  snow  remain  in  shady  ravines.  The  appearance  of  the  land  at  this 
place  is  given  in  the  accompanying  outline  sketch.     (Fig.  1.) 

Saturday^  September  2bth, — Bather  dark  and  foggy  during  last  night. 
Ship  made  some  progress  to  the  eastwai*d.     The  accompanying  sketch 
(Fig.  2)  represents  the  appearance  of  the  land  to  the  south  of  us,  at  6  a.m. 
The  locality  is  some  20  miles  east  of  Cape  Wolstenholme,  and  the  sketch 
is  taken  at  about  fifteen  miles  off.     Some  deep,  naiTOW  bays  or  inlets  run  inj^ta. 
in  between  the  high  cliffs  of  this  part  of  the  coast  line.     One  of  them 
evidently  makes  an  angle  at  a  short  distance  back,  and  looks  as  if  it 
might  affoixi  good  shelter  for  vessels.      The  general  outline  of  the  top 
of  the  land  is  about  1,000  feet  above  the  sea,  and  is  horizontal  for  some 
distance  abreast  of  us,  but  diminishes  in  height  to  the  eastward.    There 
is  a  slight  "  dusting"  of  fresh  snow  on  the  tops  of  the  hills,  and  small 
patches  of  old  snow  are  visible  in  a  few  shady  nooks.     These  hills  are  j^„^^^x^ 
evidently  composed  of  Laurontian  gneiss,  as  they  bear  a  close  resem-  meia«. 
blance  to  those  of   the    Eastmain  Coast,   between    Nastapoka    and 
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Hopewell  Sounds,  which  wore  examined  closely  in  1877.  One  white 
poqx>ise  wa«  seen  UmIaj.  Some  black  divei-s,  with  white  breaatfi,  were 
swimming  near  the  ship  in  the  foi*enoon.  The  weather  has  been  beau- 
tifnl  to-day,  with  light  winds.  At  noon  we  had  gained  only  thirty-five 
miles  eastwaixi  in  the  previous  twenty-four  hours,  but  owing  to  the 
light  winds  our  progress  is  no  doubt  much  influenced  by  the  tides.     In 

MUd  ereoioc.  the  evening,  the  air  being  mild  and  pleasant,  walk  on  the  poop,  in 
company  with  the  first  officer,  enjoying  the  bright  moonlight ;  the  sea 
very  smooth,  and  having  considerable  phosphorescence.  The  wake  of 
the  ship  is  full  of  "  stars  and  balls  of  fire." 

Sunday,  September  26tL — A  mild,  sunny  morning,  with  light  wind 
from  the  northward,  which  continues  all  foi*enoon.  At  10  a.m.  the 
Bishop  again  held  service  on  the  main  deck,  and  pi*eachcd  a  sermon. 
No  overcoats  and  only  ordinary  clothing  woj*n  by  the  congregation. 
Some  of  the  sailoi-s  and  sei-vants  attended  in  their  jereeys,  and  others 
in  their  shirt>sleeves.  All  present  remained  with  bare  heads  during 
the  whole  of  the  ser\'ice.  Salisbuiy  Island  was  in  sight  during  fore- 
noon. The  hills  on  it  are  either  flat-topped  or  angular,  and  somewhat 
separated  from  each  other,  having  the  appeaj-ance  of  a  Ilui-onian  rather 
than  a  Laurentian  country.  In  the  aftei'noon  the  sky  becomes  over- 
cast, and  the  wind  very  changeable,  but  unfavorable,  and  as  the  men 
are  kept  constantly  busy  working  the  sails,  no  afternoon  sendee  is 
held.  Only  thirty-two  miles  fonvai'd  had  been  made  in  the  twenty-four 
houi*s  up  to  noon  to-day.  The  weather  begins  to  bo  rough  and  disagree- 
able in  the  evening,  and  a  steady  head- wind  lias  set  in  at  bed-time. 

Monday^  September  21th. — Very  disagreeable  weather.  A  rather 
strong  head-wind,  with  sleety  snow  at  intei-vals  all  day.  Cold  and 
disagreeable.  All  sails  have  been  carried  during  daylight,  Imt  at  dusk 
the  royals  are  taken  in  as  a  precaution,  although  the  wind  is  not  strong. 
Sea  very  phosphorescent.  A  bleak  look-out  for  tlie  night.  The  captain 
remarks,  ''  if  we  had  a  ship  with  a  screw"  in  her  stern  we  should  be  in 
Ijondon  to-night." 

Tuesday  J  September  2Sth. — The  wind  died  away  early  last  night,  and 
it  remained  nearly  calm  till  morning.  Made  only  fourteen  miles  from 
six  o'clock  last  evening  till  eight  this  morning,  when  a  very  light  breeze 
sets  in  from  S.  S.  E.  Mild,  pleasant  morning  ;  air  cleai*.  hut  sky  over- 
east.  At  9  a.m.  a  small  iceberg  from  Fox's  Channel  is  floating  abreast 
of  us,  two  or  three  miles  to  the  north.  Before  noon  the  wind  comes 
from  the  south-w'estward,  Avith  a  clear,  blue  sky,  and  good  observations 
are  obtained.     Latitude  at  noon,  03°  11' ;  long.,  73®  33'.     Breeze  very 

Charles  laland.  light  at  noon.  At  this  hour  the  north-east  point  of  Charles  Island  lies 
S.S.W.,  nearly  thirty  miles  ott*.  It  show\'<  a  sei-ies  of  undulaticms  or 
hills  with  long  slopes.     High  land  is  also  visible  to  the  N.  X.  H.,  which 
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the  Captain  says  is  the  north  shore,  some  fifty  miles  to  the  westward 
of  the  Upper  Savages.  At  1  p.m.  the  wind  veers  around  to  the  E., 
or  nearly  dead  ahead.  Sail  northward  till  4  p.m.,  when  we  go  about. 
At  this  point  the  land  along  the  north  side  of  the  Strait  is  neai* 
enough  to  distinguish  its  character  plainly.  The  rocks  are  evidently 
Laui'entian.  The  highest  part  is  between  longitude  ?2°  of  the  chart 
and  the  inlet  to  the  S.  E.  of  it.  The  wind,  which  is  still  ahead,  freshens 
at  sunset,  and  the  weather  turns  colder. 

Wednesday,  September  2dth, — Strong  head- wind,  with  haze  and  rain  Heavy  rain, 
all  day.     Eaining  hai-d  at  dusk.     The  night  setting  in  YQry  dark, 
shorten  sail.     The  sea  very  phosphorescent ;  its  tcmperatui*e  at  8  p.m., 
32^**  F.     Ship  pitching  considerably,  and  the  wind  making  a  great 
howling  in  the  rigging. 

Thursday,  September  SOth, — The  Aveather  began  to  clear  up  towards 
morning,  but  the  wind  continued  ahead,  and  the  sea  rough,  so  that  with 
the  shortened  sail  we  are  only  able  to  hold  our  ground.  The  air  tui'n. 
ing  milder  this  morning.  After  daylight  the  weather  continued  to 
clear.  The  sun  shone  out  at  nine,  and  we  obtained  an  observation. 
The  land  about  Cape  Weggs  is  visible  during  the  morning.  It  is  high 
and  undulating.  One  berg  visible  astern  of  us,  and  several  pieces  of 
ice  in  a  row  floating  down  the  north  side  of  the  strait.  Wind  comes 
from  various  quarters  during  the  day,  and  we  sail  about  in  different 
directions.  At  one  time  we  were  within  seven  or  eight  miles  of  the 
north  coast  to  the  N.  W.  of  Bi^ake's  Inlet,  where  the  accompanying 
sket^^h  (Fig.  3,)  was  taken  looking  north-eastward.  The  central  part 
represents  an  island.  The  range  of  hills  on  the  mainland  is  about  2,000 
feet  high.  A  few  small  patches  of  snow  visible  on  the  highest  parts, 
principally  in  one  locality. 

Friday,  October  1st, — Clear,  bright  morning.     Sea  calm,  with  slight 
swell,  but  glassy  surface.     Warm  sunshine  all  forenoon,  and  dui'ingwannaunBhlne 
most  of  the  afternoon.     As  the  Bishop  remarked,  "  The  day  is  simply 
beautiful."     Between  11  a.m.  and  noon  the  thermometer  registered 
4*7°  in  the  shade.     Land  visible  at  the  same  time  on  both  sides  of  the 
Htrait.    That  on  the   south  side  is  not  so  high  as  on  the  north,  but  it  comparison  of 
presents  abnipt  faces  to  the  sea,  with  an  even  general  outline,  while  on  the  stnd?.^"  **^ 
the  north  side  the  hills  rise  gradually  for  a  long  distance  back,  and  the 
outline  varies  much  in  height.     These  characters  appear  to  apply  to 
the  respective  sides  of  the   strait  throughout  the  gi'eater  part  of  its 
length.      Several  seals  and  divers  swimming  about  the  ship  and  bask- 
ing in  the  sun.     Air  so  calm  that  for  a  considerable  time  the  ship 
would  not  answer  the  helm,  and  turned  about  in  any  direction.    A  little 
motion  in  the  air  at  one  time  moved  her  slowly  back  stern  fii*st.     A 
namber  of  small  bergs   seen  in  a  row  down  the  strait,  north  of  the  Smaii  bersa. 
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central  line.  They  are  more  or  lees  undermined,  and  fikow  water- 
marks ranning  up  them  at  various  angles,  from  their  having  tamed  at 
different  timeSy  owing  to  melting  away  and  parts  breaking  np  disturb- 
ing their  previous  balance.  They  are  all  very  white  and  spongy, 
looking  as  if  old  or  fiir-travelled.  Some  <^them  had  spots  of  dirt,  and 
on  one  a  dark  patch  of  considerable  size  was  seen.  After  sonset  a  high 
bat  increasing  breeee  from  the  west  springs  ap^  and  we  ran  two,  three 
and  fiiar  miles  an  hoar.  At  10  p.m.  it  is  qoite  dark,  bat  still  the  little 
bergs  can  be  seen  with  the  aid  of  a  good  binocular. 

YuidbU  wind.  Sohirdajff  October  2iuL — Wind  safficiently  fair  early  this  morning  to 
sail  on  our  coarse  at  the  rate  of  three  knots  an  hoar ;  bat  it  heads  as 

*'Mbm  €f      after  8  a.m.,  coming  from  the  N.  E.,  and  remains  from  that  quarter  all 

day.    At  6  a.m.  a  ship,  supposed  to  be  the  ^^  Prince  of  Wales,"  made 

.  her  appearance,  following  us  till  she  came  within  five  or  six  miles, 

when  she  put  about  and  soon  disappeared  towards  the  south  side  of  the 

strait.    During  the  forenoon  she  re-appeared,  at  first  as  a  speck,  but  soon 

Hortk  BMI'  came  near  enough  for  us  to  make  her  out  to  be  the  vessel  we  had  sup- 
posed. Tack  about  during  the  day,  abreast  of  North  Bluff.  The  appear- 
ance of  the  land  in  this  neighbourhood,  from  a  distance  often  to  fifteen 
miles,  is  represented  in  the  accompanying  outline  sketch,  (^g.  4.) 
North  Bluff  itself  is  near  the  middle  of  the  view,  Point  Lookout  at  the 
left^  or  N.  W.,  and  the  Upper  Savages  at  the  right,  or  S.  E.  extremity. 
Some  small  spots  and  streaks  of  old  snow  on  the  top  of  the  highest 

Boiinof  tmaii  hills  abovo  North  Bluff,  a  few  miles  inland.  A  good  many  small  bergs 
seen  to^lay,  most  of  them  in  a  row,  going  down  the  strait  between  us 
and  the  North  Bluff.  Passed  close  to  one  which  shows  a  wake  on  the 
sea  behind  it,  as  if  it  were  being  borne  along  by  an  under-current 
Both  sides  of  the  strait  have  been  plainly  visible.  The  appearance  of 
*  the  land  on  the  south  side,  at  what  is  said  to  be  the  western  point  or 

Kioff  George's  horn  of  King  George's  Sound,  is  shown  in  the  accompanying  outline 
sketch,  (Fig.  5,)  taken  about  fifteen  miles  to  the  N.  E.  of  it.  A  slight 
sprinkling  of  new  snow  has  fallen  on  the  hills  on  this  side. 

Sunday,  October  Srd, — ^Very  light  north-easterly  winds,  or  nearly 
calm  all  day.  Overcast  in  the  forenoon,  with  a  streak  of  bright  sky 
near  the  horizon,  and  sunshine  on  the  water  to  the  northward  of  us. 
At  1  p.m.,  sun  shining  also  around  the  ship,  and  to  the  southward.  The 
"Prince  of  Wales"  in  sight  behind  us  all  day.     Only  twenty-seven 

Mild  mir.  miles  gained  from  noon  yostoi'day  till  noon  to-day.     The  air  being  still 

and  mild,  the  Bishop  again  held  service  and  preached  a  sermon,  on  the 
open  dock,  at  10  a.m.  A  long  sermon  and  service  again  on  deck  at  4 
p.m.     On  both  occasions  the  men  wore  only  their  jerseys  or  jackets. 

Service  held     ^^^^  ^^  *^®  third  consecutive  Sunday  in  the  sti-ait  on  which  sei-vice  has 

on  deck.  been  held  in  the  open  air,  on  the  deck  of  the  ship,  without  discomfort. 
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The  sui-face  of  the  sea  has  been  glassy  most  of  the  day.    Passed  consi- 
derable numbers  of  black-backed  divers  in  flocks  resting  on  the  smooth  Divers, 
water.     In  the  morning  passed  twelve  or  fifteen  miles  to  the  N.  E.  of 
Prince  of  Wales  Island,  which  has  a  flattened  dome-like  outline.      The 
land  behind  it  presents  rather  steep  faces  to  the  sea,  and  is  somewhat 
broken  up  into  bays  or  inlets.     In  mid-channel  the  land  was  visible  ^  Jjg^^***'*  ^^ 
the  naked  eye  on  both  sides  at  the  same  time.     When  nearest  to  North 
Bluff  an  open  space  could  be  seen  between  the  point  of  the  mainland 
and  the  nearest  of  the  upper  savages.     The  captain  and  first  officer 
describe  North  Bay  as  having  a  high,  steep  or  perpendicular  cliff  run- 
ning round  its  Avestem  and  north-western  sides.     The  cmTcnts  are  so 
strong  in  this  bay  that  if  a  sailing  ship  got  too  far  in  she  might  find  it 
difficult  to  get  out  again.     Largo  brown  sea-weeds  (Laminaria)  floating  Large 
near  the  surface  in  considerable  quantities  to-day. 

Monday,  October  4th. — The  wind  was  free  enough  to  sail  on  our  course 
during  the  early  pai-t  of  last  night,  but  headed  us  again  before  mid- 
night, and  this  morning  the  ship  is  plunging  considerably  with  a  leather 
strong  head-wind.  Towaitis  noon  the  wind  lulls,  and  the  weather, 
which  had  been  overcast  all  night  and  this  morning,  with  more  or  less 
drizzle,  cleared  up,  and  the  sun  shone  out  for  half-an-hour  between  12  ciearioff 
o'clock  and  1  p.m.  In  afternoon  overcast  again,  with  occasional  drops 
of  I'ain,  and  almost  calm.  Total  run  for  twenty-four  hom^s  to  noon, 
forty-seven  miles.  Last  night  we  passed  two  icebergs,  but  only  two 
(possibly  the  same)  were  seen  during  the  day.  A  snow-bird  flew  on 
board  the  ship,  and  was  easily  captui-ed  and  placed  in  an  empty  cage, 
which  happened  to  be  in  the  cabin.  (This  biixl  began  to  eat  "  canary 
seed"  as  if  it  had  been  accustomed  to  it,  and  was  taken  in  good  condi- 
tion all  the  way  to  London).  This  morning  the  "  Prince  of  Wales" 
passed  across  our  stem,  about  four  miles  oft',  on  the  opposite  tack. 

Tuesday,   October  bth, —  Bright,  pleasant  morning.     Sun  shine  and  Bright 
blue  sky,  with  fleecy  white  clouds ;  settled  looking  weather.     During  ™**"**°*' 
the  forenoon,  however,  it  becomes  overcast,  and  in  the  afternoon  it 
turns  out  raw  and  foggy ;  but  in  the  evening  it  cleare  up  again  and 
becomes  mild.     Temperatui'c  of  the  water  in  the  morning,  34** ;  in  the 
aftonioon,  31^°.     Between  5  and  6  p.m.  sight  Green  Island,  lying  q^^^  i^j^^^ 
about  fifteen  miles  due  south  of  us.     Its  outline  is  rather  high  and 
undulating.     This  island  is  seldom  seen  by  vessels  passing  through  the 
strait.     The  "  Prince  of  Wales"  in  company  behind  us  this  afternoon. 
At  6  p.m.  she  was  only  three  miles  off,  and  sailing  in  the  same  course 
as  ourselves.     At  8  p.m.  both  ships  bum  blue  lights,  and  afterwards 
8how    lanterns.      Light    southerly  winds    have    prevailed    all    day. 
Between  last  evening  and  this  morning  our  rate  has  varied  from  one 
to  throe  and  a-half  knots  an  hour.     Some  snow  has  rested  on  the  ship 
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P|gg»fc  to-day,  Jfound  it  ploiaant  walking  on  the  poop  in  the  evening,  without 
glovee  or  overcoat. 

Wednesday f  October  6tA. — ^Hild  and  pleoaant  in  the  forenoon,  with  a 
light,  fiur  wind.  Sun  ahining  for  a  short  time,  dnring  which  obBcrva- 
tions  were  obtained.  A  very  large  seal  came  to  the  surfiuse,  and 
followed  close  under  the  stern  of  the  ship  for  some  minutes.  The 
"Prince  of  Wales"  was  seen  a  good  way  behind  us  at  9  a.m.  A  fog 
came  rapidly  over  the  water  about  the  middle  of  the  day,  and  the 
afternoon  was  raw  and  chilly.    Soon  after  the  fog  came  on  a  flock  (^ 

^^g^  rock  ptarmigan  {Lagcpw  mpestrie)  made  their  appearance  around  the 

^^^"'^e^Mu  gj^p^  From  the  conAised  manner  in  which  they  flew  about,  they  had 
evidently  lost  their  way  in  the  fog.  At  first  there  were  not  less  than 
thirty  or  forty,  but  they  were  so  frightened  by  the  men  trying  to  catch 
them  that  they  gradually  disappeared,  some  MUng  into  the  sea.  Only 
two  were  captured,  one  in  molt  (mottled)  and  the  other  white. 

Tkuraddjf,  October  *Ith. — Sailed  slowly  all  last  night,  as  the  weather 

Na^ffontlH  was  rather  thick,  and  we  are  nearing  the  narrowed  outlet  of  the  Strait^ 
where  the  currents  are  apt  to  carry  a  vessel  out  of  reckoning.  Clears 
off  for  a  while  in  the  morning,  and  we  get  observations  of  the  sun  at  9. 
At  10  the  "  Prince  of  Wales'/  is  about  four  miles  to  the  N.  E.  of  us.    In 

Sidar  dneki.  the  forenoon  a  flock  of  "  Eskimo''  (eider)  ducks  passed  us,  going  south, 
and  flyiDg  close  to  the  surface  of  the  water.  About  11  a.m.,  wind  light 
from  N.W.,  but  fog  coming  on  we  take  in  sail,  so  as  to  run  only  a  mile 
and  a-half  an  hour.    Foggy  all  the  rest  of  the  day.     Dui'ing  the  afber- 

Flooka  of        noon  wo  were  visited  by  several  flocks  of  rock  ptarmigan.     There  were 

p  rmigan.  between  forty  and  fifty  biixls  in  the  largest.  The  captain  says  they  are 
on  their  way  from  North  Bluffs  to  the  south  side  of  the  straits.  This 
time  the  men  allowed  them  to  settle  on  the  spars  and  ropes  of  the  ship, 
and  by  means  of  nooses  attached  to  short  sticks  they  captured  a  consi- 
derable number.  They  were  much  relished  at  supper,  not  only  by  the 
crew  and  passengers,  but  also  by  the  golden  eagle  and  silver  fox  Avhich 
we  are  taking  to  the  London  Zoological  Gaixlen.  They  were  mostly 
mottled,  and  in  different  stages  of  molt.  Two  seals  Avere  noticed  this 
evening  along  side  the  ship.  The  fog  cleai*s  off  in  the  evening.  The 
night,  however,  proves  too  dark  to  run  out  of  the  st^it,  although  the 
wind  is  fair,  but  light. 

Friday^  October  Sfh, — At  one  o'clock  this  morning  the  vessel  began 
to  move  and  at  daylight  there  was  a  considerable  swell.  On  going  on 
deck  find  the  ship  hove-to  (although  wind  is  fair  from  the  N.W.,  and  the 

Bright  weather  weather  veiy  bright),  waiting  to  ascertain  our  position,  no  land  being 
visible.  A  little  before  noon  get  the  latitude,  and  finding  om^selves  in 
the  middle  of  the  channel,  immediately  square  away,  and  run  eight  to 
nine  knots  an  hour  before  the  wind.     This  forenoon  a  flock  of  eider 
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ducks  and  one  ptarmigan  passed  us,  going  south.  It  is  said  that  fi-om 
the  ships  either  in  going  or  coming  few  or  no  geese  are  seen  ci'ossing  o^ese. 
the  sti'ait.  At  3  p.m.  we  cross  a  sti'ong  stream  of  tide  running  in. 
Oui*  position  at  5  p.m.  is  about  ten  miles  south  of  Hatton*s  Headland,  or 
the  south  point  of  Kesolution  Island.  Its  appearance  at  this  distance  is 
represented  in  the  accompanying  outline  sketch.  (Fig.  6.)  The  Button 
Islands,  to  the  south,  are  also  visible  in  the  distance,.  The  weather 
has  been  bright  all  day,  and  so  mild  as  to  be  very  pleasant  walking  on 
the  poop. 

Saturday,  October  9th. — Wind  continued  fresh  from  the  N.W.  all  day. 
Ship  going  regularly  about  eight  knots  an  horn*,  but  rolling  veiy  much, 
although  the  sea  is  running  fair  after,  and  all  the  sails  Avhich  will  dmw 
are  set.  We  have  made  184  knots  from,  noon  yesterday  to  noon  to-day  Good  run. 
— the  best  nm  of  the  whole  voyage.  The  captain  is  now  shaping  his 
course  directly  away  fi-om  the  land,  or  for  the  middle  of  Davis  Strait, 
so  as  to  cross  the  course  of  the  icebergs,  which  keep  its  westorn  side, 
as  soon  as  possible.     None,  however,  were  seen. 

The  remainder  of  the  voyage  to  England  having  been  on  the  open 
sea  does  not  require  to  be  here  described.  We  reached  London  all  well  Reach  London. 
on  the  ITth  of  November,  or  in  oui*  tenth  week  from  York  Factory, 
having  made  one  of  the  most  tedious  voyages  on  recoixi.  The  delay 
was  owing  to  pei*sistent  heavy  gales  from  the  south-eastwaixl.  The 
Hudson's  Bay  Company's  ships  seldom  encounter  such  weather  in  their 
homeward  voyages,  the  length  of  which  average  foui'  weeks  from  York  Average  length 
and  five  fipom  Moose  Factory  to  London,  and  about  one  week  less  to  the 
Liand's  End.  As  to  the  present  voyage,  I  have  much  pleasure  in  bear- 
ing testimony  to  the  great  kindness  and  constant  care  displayed  both 
by  the  captain  and  his  officers,  from  the  time  we  Aveighed  anchor  at 
York  Factory  till  the  ship  was  safely  moored  in  the  West  India 
Docks. 

General  Account  op  Hudson's  Bay. 

In  the  popular  mind  Hudson's  Bay  is  apt  to  be  associated  with  the 
Polar  regions ;  yet  no  part  of  it  comes  within  the  Arctic  Circle,  and 
the  latitude  of  the  southern  extremity  is  south  of  London.  Few  people 
have  any  adequate  conception  of  the  extent  of  this  great  Canadian  sea.  S'dllf  *l"^ 
Including  its  southern  prolongation,  James'  Bay,  it  measures  about  one 
thousand  miles  in  length,  and  is  more  than  six  hundred  miles  in 
width  in  it«  northern  part.  Its  total  area  is  in  the  neighborhood 
of  500,000  square  miles,  or  upwaitls  of  half  that  of  the  Mediterranean. 
It  is  enclosed  by  the  land  on  all  sides,  except  the  north-east, 
where  it  communicates  by  different  channels  with  the  outer  ocean. 
The  principal  or  best  known  of  these  is  Hudson's  Strait,  which  isq^u^*' 
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about  500  miles  in  length,  and  has  an  average  width  of  about  100 
miles. 

Hudson's  Bay,  which  might  have  been  more  appi'opriately  called 
Hudson's  Sea,  is  the  central  basin  of  the  drainage  of  North  America. 

Bwinof  The  limits  of  this  basin  extend  to  the  centime  of  the  Labrador  peninsula, 

or  some  500  miles  inland  on  the  east  side,  and  to  the  Eocky  Mountains, 
or  a  distance  of  1,300  miles,  on  the  west.  The  Winnipeg  basin  consti- 
tutes a  sort  of  outlier  of  the  region  more  immediately  under  notice, 
since  the  waters  drain  into  it  from  the  north,  south,  east  and  west,  and 
discharge  themselves  by  one  great  tinink,  the  Nelson  River,  into 
Hudson's  Bay.  The  southernmost  part  of  this  basin,  namely,  the 
source  of  the  Red  River,  extends  down  nearly  to  latitude  45**.  The 
head  waters  of  the  southern  rivere  of  James'  Bay  ai'c  not  far  to  the 
north  of  Lake  Hui-on,  while  one  of  the  branches  of  the  Albany  rises 
within  twenty-five  miles  of  the  north  shore  of  Lake  Superior.     Liclud- 

DimensioDfl  of  ing  the  Winnipeg  system,  the  basin  of  Hudson's  Bay  has  a  width  of 

""*'  about  2,100  miles  from  east  to  west,  and  a  length  of  about  1,500  miles 

from  north  to  south,  and  its  dimensions  approach  the  enormous  area  of 

3,000,000  of  square  miles.      Over  a  great  part  of  this  region  there  is  a 

temperate  climate,  and  although  the  soil  of  much  of  it  is  comparatively 

Fertile  land,  barren,  yet  large  tracts  are  very  fertile.  The  numerous  rivers  and 
lakes  of  the  fii*8t  class,  embraced  within  these  limits,  Avill  prove  of  great 

Freedom  from  value  in  the  settlement  of  the  country.  Both  the  bay  and  strait  are 
remarkably  free  fi'om  rocks  and  shoals,  which  might  intei-fere  with 
their  free  navigation.     The  groups  of  islands  near  the  east  side  of  the 

Uniform  depth,  bay  arc  surrounded  by  deep  water,  and  a  wide  channel  leads  up  the 
centre  of  James'  Bay.  Fortunately  the  main  body  of  the  great  bay, 
which  is  the  portion  which  may  hereafter  be  frequented  by  shipping, 
is  entirely  without  shoals,  reefs  or  islands.  The  depth  is  very  uniform 
over  most  of  the  bay,  and  nowhere  does  it  present  any  great  irregula- 
rities. It  averages  about  seventy  fathoms  throughout,  deepening  to 
one  hundred  and  upwards  in  approaching  the  outlet  of  Hudson's  Strait; 
while  in  the  strait  itself  the  soundings  along  the  centre  vary  from 
about  100  to  upwards  of  300  fathoms.  The  bottom  appears  to  consist 
almost  ever^'where  of  boulder  clay  and  mud.  Near  the  shores  a  stitf 
clay,  affording  good  holding  ground  for  anchors,  is  almost  invariably 
met  with  on  both  sides. 

James'  Bay.  Jamcs'  Bay  begins  at  Cape  Jones,  on  the  east  side,  and  Cape  Henri- 

etta Maria  on  the  west,  and  runs  south  about  350  miles,  with  an 
average  breadth  of  about  150  miles.  The  east  side  of  Hudson's  Bay, 
including  its  southern  prolongation  is  known  as  the  Eastmain  Coast. 
Between  Cape  Jones  and  Cape  Duiferin,  on  the  Portland  promontory, 
and  again  in  approaching  Cape  Wolstenbolme,  at  the  termination  of 
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this  coast,  tho  land  is  high  and  bold,  some  points  attaining  an  elevation  High  land. 
of  nearly  2,000  feet  above  the  sea.  Tho  country  on  the  south-west  side 
of  the  main  bay,  as  well  as  that  lying  to  the  west  of  James'  Bay,  is  low 
and  generally  level,  with  shallow  water  extending  a  long  distance  out 
from  shore.  Both  sides  of  Hudson's  Strait  are  high  and  rocky,  but  the 
northern  is  less  precipitous  than  the  southern. 

Of  the  numerous  rivei*8  which  run  into  Hudson's  Bay  from  all  sides, 
about  thirty  are  of  considerable  magnitude.      All  those  which  enter  on  Thirtj  rivers, 
the  Eastmain  coast   appear  to  flow  in  a  uniform  courae  directly  west, 
or  parallel  to  one  another,  and  as  the  height  of  land  in  the  centre  of 
the  Labrador  peninsula  is  furthest  inland  towai-ds  the  south,  the  rivers 
which  fall  into  the  southern  part  of  this  coast  are  the  largest,  and  the 
remainder  become  progressively  smaller  as  we  go  north.     Numerous 
streams  converge  to  the  head  of  James'  Bay  from  all  points  southwai-d 
of  an  east  and  west  line  passing  through  its  southern  extremity.      The 
Moose,  about  a  mile  wide,  is  the  principal  of  these.     On  the  western  Large  riven, 
side,  the  Albany  and  the  Churchill  Elvers  are  the  longest,  but  the 
Nelson,  with  a  coui*se  of  only  about  400  miles,  discharges  the  greatest 
body  of  water  into  the  sea.     Indeed  this  huge  artery  of  the  Winnipeg 
system  of  Avaters  may  be  considered  as  one  of  the  greatest  rivers  of  the 
world.     Few  of  the  rivei*H  of  Hudson's  Bay  aftord  unintemipted  navi- 
gation for  large  vessels  to  any  great  distance  from  the  coast.      During  Narigation  of 
the  season  of  high  water  shallow-draft  steamei's  might  ascend  the  Moose  "^*'^*' 
and  two  of  its  branches  for  upwards  of  100  miles.     Hayes  Kiver  and 
two  of  its  branches  might  also  apparently  be  navigated  by  such  craft 
in  the  spring  to  points  about  140  miles  inland,  and  the  Albany  for 
neai'ly  250  miles ;  while  larger  steamers  might  ascend  the  Nelson  for 
seventy  or  eighty  miles  from  the  open  sea.     The  Nelson  is  the  only 
muddy-water  river  entering  Hudson's  Bay.     Most  of  the  others  have  a 
slightly  brownish  tinge,  but  their  waters  are  perfectly  wholesome,  and  ckKxi  water. 
contain  only  very  small  quantities  of  foreign  matter.     The  Chm^chill, 
which  is  the  second  largest  river  of  Hudson's  Bay,  is  a  beautiful  clear- 
water  stream,  somewhat  larger  than  the  Ehine.     It  is  remarkable  for 
having  at  its  mouth  a  splendid  harbour,  with  deep  water  and  every  Splendid 
natural  advantage  for  the  purpose  of  modem  commerce.  harbor. 

The  only  harbors  on  the  west  side  of  Hudson's  Bay  are  those  fonncd 
by  the  mouths  of  rivers,  but  none  of  them,  with  the  exception  of 
Churchill  Harbor,  can  be  entered  by  vessels  drawing  more  than  ten  or 
eleven  feet,  and  only  at  high  water  even  by  these.  The  Nelson  may 
form  an  exception  to  this.  Most  of  its  estuary  becomes  dry  at  low  tide,  Egtuary  of  the 
but  a  channel  runs  through  it  near  the  centre,  as  far  as  the  head  of  N*^****  ^*'^*^* 
tido-water.  I  sounded  this  channel  in  a  number  of  places,  in  1878,  '79 
and  '80,  and  although  an  avei*age  depth  of  about  two  fathoms  at  low 
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water  was  found,  continuous  soundings  throughout  might  have  shown 
interruptions  or  shallower  water  in  some  places.  As  stated  in  previous 
reports,  there  is  a  section  at  the  head  of  tide,  or  between  the  tidal  por- 
tion and  the  regular  inland  channel  of  the  river,  in  which  not  more 
than  ten  feet  of  water  was  found.  This  may  extend  for  about  two 
miles,  above  which  an  apparent  continuous  channel,  with  a  depth  of 
about  twenty  feet,  according  to  our  soundings,  extends  to  the  lowest 
limestone  rapid,  which  is  the  first  break  in  the  navigable  part,  and  is 
between  forty  and  fifty  miles  from  the  head  of  tide,  or  from  seventy  to 
eighty  from  the  open  sea.  If  the  section  referred  to  were  deepened, 
stearaei's  coming  in  from  sea  might  enter  this  part  of  the  river  and  find 
perfect  shelter,  or  even  proceed  up  the  stream  to  any  point  below  the 
rapid  refen'cd  to.  In  continuation  of  the  channel  running  down  the 
estuary,  a  "  lead"  of  deeper  water  extends  out  into  the  bay,  and  forms 
the  "  North  Eiver,"  or  "  York  Eoads,"  with  excellent  anchorage. 

The  Churchill,  unlike  all  the  other  rivera,  has  a  deep,  rocky  and 
comparatively  narrow  mouth,  which  can  be  entered  with  ease  and 
safety  by  the  largest  ships  at  all  stages  of  the  tide.  On  the  point  at 
Fort  Prince  of  the  west  side  of  the  entrance  of  the  harbor  stands  the  old  "  Fort  Prince 
of  Wales,"  which  is  probably  the  largest  ruin  in  North  America. 
Although  occupying  a  commanding  position,  and  mounting  about  forty 
large  guns,  it  was  surrendered,  without  firing  a  shot,  to  the  French 
Admiral,  La  Perouse,  who  destroyed  it  in  1772.  The  ruins  of  this  large 
fort  are  shown  in  the  accompanyini;  wood-cuts,  taken  from  photo- 
graphs. 

Along  the  Avest  coast  the  rise  and  fall  at  spring  tides  amounts  to 
about  eleven  or  twelve  feet,  on  an  average,  and  is  pretty  uniform, 
diminishing  somewhat  towards  the  south.  It  is  greatest  at  the  mouth 
of  the  Nelson  Kivcr,  where  it  amounts  to  about  fifteen  feet.  The  tides 
are  lower  all  along  the  east  side  of  the  bay.  In  Hudson's  Strait  there 
is  a  very  good  tide,  according  to  the  report  we  have  received  of  Acting 
Staft-Comniandcr  J.  G.  Jl(ni\toi\s  reconnaissance  during  the  past  sumnn  r. 

(ieoloi^ieallv,  the  basin  of  Hudson's  Bav,  excludini'  the  Avestern  ^r 
Winnipeg  division,  lies  within  the  great  Laiirentian  area  of  the  Dominion. 
Cambro-silurian  rocks,  resting  almost  horizontally  upon  these,  form  an 
irregular  border  along  the  south-western  side  of  the  bay ;  and  in  the 
valleys  of  some  of  the  rivers  they  extend  inland  from  one  to  two 
hundred  miles.  To  the  south  and  Avest  of  James'  Bay  the  canibro-silur  an 
are  overlaid  by  Devonian  rocks,  which  here  occupy  a  considerable  area. 
The  long  chains  of  islands  which  fringe  the  east  coast  for  nearly  300  miles 
to  the  northAvard  of  Cape  Jones,  and  also  the  mainland  in  the  A'icinily 
of  Eichmond  Gulf,  arc  composed  of  bedded-volcanic  and  almost  imal- 
Nipigon  series,  tercd  sedimentary  rocks,  resembling  the   Nipigon  series  of  the  Lake 
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Superior  region,  which  may  be  of  Lower  Cambrian  age.  On  the  western 
side  of  the  bay,  from  Churchill  northward,  quartzites  and  other  I'ocks, 
which  may  also  belong  to  the  Cambrian  system,  appear  to  be  largely 
developed.  Valuable  minemls  may  be  looked  for  on  this  coast.  The 
extensive  level  region  around  the  south-western  side  of  the  bay,  is  Level  region, 
overspread  with  a  gi'eat  sheet  of  boulder  clay,  which  is  generally 
covered  by  the  modified  drift.  The  rocks  of  the  outlying  or  Winnipeg 
division  of  the  basin  comprise  an  extensive  series,  ranging  from  the 
Lau]*entian  to  the  TeHiary. 

The  resources  of  Hudson's  Bay  and  the  country  immediately  around  Various 
it  are  varied  and  numerous,  although,  as  yet,  few  of  them  are  at  all 
developed.  The  fur  trade  is  the  principal  and  beat  known  business 
which  has  hitherto  been  carried  on  in  these  regions ;  but  a  consider- 
able amount  of  oil,  derived  from  the  larger  whales,  the  porpoises, 
walruses,  white  bears,  and  various  species  of  seals  which  frequent  the 
nortliei'n  parts  of  the  bay,  has  been  candied  to  New  England,  and  small 
quantities,  principally  of  porpoise  and  seal  oil,  have  from  time  to  time 
been  taken  to  London  by  the  Hudson's  Bay  Company.  The  trade  in 
oil  might  be  gi'catly  extended  in  these  quartei*s.  Other  articles  have  Exports, 
been  exported  from  the  bay,  but  hitherto  only  in  tj'ifling  quantities. 
They  embrace  whalebone,  feathers,  quills,  castoreum,  lead  ore,  sawn 
lumber,  ivory,  tallow,  isinglass,  and  skins  of  seals  and  porpoises.  TheFwheriea. 
fisheries,  properly  speaking,  of  Hudson's  Bay,  have  not  been  investi- 
gated. Both  the  Indians  and  Eskimo  find  a  vat*iety  of  fish  for  their 
own  use,  and  fine  salmon  abound  in  the  rivers  of  Hudson's  Strait. 
From  one  or  two  of  them  a  considerable  number  of  barrels,  in  a  salted 
condition,  are  exported  every  year  by  the  Hudson's  Bay  Company. 
Water-fowl  are  very  numerous  on  both  sides  of  the  bay,  and  larger  Game, 
game  on  the  barren  grounds  in  the  nortliern  parts ;  so  that  the  natives, 
with  prudence,  may  always  have  a  plentiful  supply  of  food. 

But  perhaps  the  most  important  of  the  undeveloped  resources  of  the 
countiy  ai*ound  the  bay  are  its  soil,  timber  and  minerals.  To  the  south  Soil,  timber  and 
and  south-west  of  James'  Bay,  in  the  latitude  of  Devonshire  and  Corn- 
wall, there  is  a  large  tract  in  which  much  of  the  land  is  good,  and  the 
climate  sufficiently  favorable  for  the  successful  prosecution  of  stock  and 
daily  fanning.  A  strip  of  country  along  the  east  side  of  James'  Bay 
may  also  pix)ve  available  for  these  pui-poses.  To  the  south-west  of  the 
wide  part  of  the  bay  the  country  is  well  wooded,  and,  although  little  or 
no  ixx'.k  comes  to  the  surface  over  an  immense  area,  still  neither  the 
Boil  nor  the  climate  are  suitable  for  carrying  on  agriculture  as  a  prin- 
cipal occupation  until  we  have  passed  over  more  than  half  the  distance 
to  Lake  Winnipeg.  This  region,  however,  appears  to  offer  no  engi- 
neering difficulties  to  the  consti'uction  of  a  railway  fi'om  the  sea-coast 
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to  the  better  country  beyond,  and  this,  at  present,  is  the  most  important 
point  in  regaixi  to  it.  Some  of  the  timber  found  in  the  country  which 
sends  its  waters  into  James*  Bay  may  prove  to  be  of  value  for  export. 
Among  the  kinds  which  it  pi'oducos  may  be  mentioned  white,  red  and 
pitch  pine,  black  and  whit«  spruce,  balsam,  larch,  white  cedar  and 
white  birch.  The  numerous  rivers  which  converge  towards  the  head 
of  James'  Bay  offer  facilities  for  "driving*'  timber  to  points  at  which  it 
may  be  shipped  by  sea-going  vessels. 

Minerals  may,  however,  become  in  future  the  greatest  of  the 
i-esources  of  the  shores  of  Hudson's  Bay.  Little  direct  search  has  as 
yet  been  made  for  the  valuable  minerals  of  those  regions.  In  18*75 
I  found  a  large  deposit  of  nch  ironstone  on  the  Mattagami  River.  (See 
Geol.  Survey  Eeix)rts  for  that  year.)  In  1877  inexhaustible  supplies 
of  good  manganiferous  iron  ore  were  discovered  on  the  islands  near  the 
Eastmain  coast,  and  promising  quantities  of  galena  around  Eichmond 
Gulf  and  also  near  Little  Whale  River,  where  a  small  amount  had  pre- 
viously been  known  to  exist.  Traces  of  gold,  silver,  molybdenum  and 
copper  were  likewise  noted  on  the  Eastmain  coast.  Lignite  was  met 
with  on  the  Missinaibi,  gypsum  on  the  Moose,  and  petroleum-bearing 
limestone  on  the  Abittibi  River.  Small  quantities  of  anthracite  and 
various  ornamental  stones,  and  some  i*are  minerals,  were  collected  in 
the  course  of  our  explorations  around  the  bay.  Soapstone  is  abundant 
not  far  from  Mosquito  Bay  on  the  east  side,  and  iron  pyrites  between 
Churchill  and  Marble  Island  on  the  west.  Good  building  stones,  clays 
and  limestones  exist  on  both  sides  of  the  bay.  A  cargo  of  mica  is  said 
to  have  boon  taken  from  Chesterfield  Inlet  to  Xcw  York,  and  valuable 
deposits  of  plumbago  are  j'cportcd  to  occur  on  the  north  side  of  Hudson's 
Strait.  Some  capitalists  have  applied  to  the  Government  for  mining 
rights  in  the  latter  region. 

Situated  in  the  heart  of  North  America,  and  possessing  a  sea-port  in 
the  very  centre  of  the  continent,  1,500  miles  nearer  than  Quebec  to  the 
fertile  lands  of  the  Xorth-west  territories,  Hudson's  Bay  now  begins  to 
possess  a  new  interest,  not  only  to  Canadians,  but  also  to  the  people  of 
Great  Britain,  from  the  fact  that  the  future  highway  between  the  great 
North-west  of  the  Dominion  and  Europe  may  pass  through  it.  The 
possibility  of  this  route  being  adopted  for  trade  is  not  a  new  idea.  It 
haw  been  frequently  suggested  by  far-seeing  men  in  past  years,  and 
occasionally  referi-ed  to  in  the  newspapers.  In  1848,  the  then  Lieut. 
M.  H.  Synge,  in  his  work  on  C'anada,  wrote :  ''A  sliip  annually  arrives 
at  Fort  York  for  the  service  of  the  Hudson's  Bay  Company  ;  who  can 
tell  how  many  may  eventually  do  so  ?"  The  journal  of  the  Statistical 
Society  of  London  for  March,  1864,  contains  a  paper  by  H.  Y.  Hind  on 
"  The  Commercial  Progress  and  Rossom'ces  of  Central  British  Amenca," 
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in  which  the  writer  says :  "  It  is  more  than  probable  that  whenever  the 
necessity  arises,  the  communication  between  Winnipeg  and  Hudson's 
Bay,  and  thence  to  the  Atlantic,  by  the  aid  of  steamers,  will  be  made 
easy  and  speedy  for  at  least  three  months  in  the  year."  In  1876  Mr. 
Selwyn  brought  the  subject  officially  before  members  of  the  Canadian 
Government,  and  recommended  that  surveys  be  made  of  Hudson's  Bay 
and  Strait.  In  1878  Col.  Dennis  published  a  pamphlet,  accompanied 
by  a  valuable  map,  in  relation  to  it.  The  report  of  the  Minister  of  the 
Interior  for  1878  contains  an  appendix  by  the  writer  on  the  practica- 
bility of  building  a  railway  from  Lake  Winnipeg  to  Hudson's  Ba3^ 
During  the  session  of  1878-79,  and  again  the  following  year,  the  Hon. 
Thomas  Ryan,  a  gentleman  of  great  entei'prise,  brought  the  matter 
under  the  notice  of  the  Dominion  Senate. 

In  1880  the  Parliament  of  Canada  granted  charters  to  two  companies  Chartered 
for  constructing  railways  and  otherwise  opening  a  route  for  commerce  *'^™'**°  **• 
from  the  North-west  territories  to  Europe,  via  Hudson's  Bay,  and  dur- 
ing the  past  year  one  of  them,  the  Nelson  Valley  Company,  caused  a 
survey  to  be  made  of  a  part  of  the  distance  betweeen  Lake  Winnipeg 
and  the  harbor  of  Churchill.     Their  chief  engineer  has  reported  the  Engineer's 
route,  as  far  as  he  located  the  line,  to  be  an  easy  and  inexpensive  one 
for  a  railway.     The  directors  of  the  company  have  again  sent  an  engi- 
neering party  to  the  lield  to  carry  on  the  survey  duiing  the  present 
year  (1881).     This  company  has  also  the  power  of  connecting  with  the 
Canadian  Pacific   railway  in  the  Saskatchewan  region,  but  the  main 
line  is  intended  to  form  a  connecting  link  between  the  great  system  ofLini5Qf  ^^ii^^ 
inland  navigation,  which  centres  in  Lake  Winnipeg,  and  the  sea.     If 
constructed,  the  Nelson  Valley  railway  may  caiTy  to  the  sca-boaixi  not 
only  the  surplus  of  the  grain  and  cattle  of  our  own  North-west,  but  also 
that  of  Minnesota  and  Dakota.     Lieut.-Gcnoral  Sir  J.  H.  Lefi*oy,  Presi- oeni.  Lefroy'i 
dent  of  the  Geographical  Section  of  the  British  Association,  in  his'*"**^^®" 
address  at  the  Swansea  meeting  (1880),  said:     ** Hudson's  Bay  itself 
cannot  fail,  at  no  distant  day,  to  challenge  more  attention.     Dr.  Bell 
reports  that  the  land  is  rising  at  the  rate  of  five  to  ten  feet  in  a  century, 
that  is,  possibly,  an  inch  a  year.     Not,  however,  on  this  account  ynW 
the  hydrographer  notice  it ;  but  because  the  natiu*al  sea-ports  of  that 
vast  interior,  now  thrown  open  to  settlement,  Keewatin,  Manitoba,  and 
other  provinces  unborn,  must  be  sought  there.     York  Factory,  which  is 
nearer  Livei'pool  than  New  York,  has  been  happily  called  by  Pix)fossor 
H.  Y.  Hind,  the  Archangel  of  the  West.     The  mouth  of  the  Churchill, 
however,  although  somewhat  fui'thei*  north,  offei*8  far  superior  natural 
advantages,  and  may  more  fitly  challenge  the  title.     It  will  undoubt- 
edly be  the  future  shipping  port  for  the  agricutural  products  of  the 

vast  North-west  territory,  and  the  route  by  which  immigrants  will 

3 


84  0  SBOLOOICAL  SUKTIT  Or  CCUUSA. 


«Dter  th«  oowttry."    Kr  Heniy  Lsftoy ,  being  penmiill^WflU'M^pMdB^ 
ed  with  findson'B  Bay  muI  tb»  ^orth-veet  t«RitOTiM,.iiu7  be  MMftod 
M  »  good  Mithority  on  the  salgeot 
awtwjw!*;       It  hw  been  shown  that  flie  Oanadian  North-weBt  territories,  embrac- 
B4«iM iMM.  jijg  hnndredfl  of  millions  of  aorw  of  fina  lami,  are  destincid  to  become 
the  greatest  wheat-field  in  tlie  woi-lil.     The  centre  of  this  immense 
'         sgrienltnral  region  probably  liee  to  t)ie  north  of  the  .Saskatehewan.     If 
we  look  at  the  map  (^the  northern  hr-misphero.  we  iiball  oee  at  a  glance 
flhOTtal  m<it»-  dutt  the  shortest  roate  between  thew-  territoriet^  and  England  ie  through 
Bodson'sBay.  Hr.IindBayBnBBell,  iheSurveyoi-General,  baa  recently 
BUMle  adose  oalonlatjon  of  relative  dit^tances,  and  found  that  ovon  tLe  city 
<^^1nnipeg,  which  is  sitoated  in  the  extreme  Houth-eaetei-n  part  of  these 
teiritorieB,uatleaat800milea  nearer  to  Liverpool  by  the  Hudson's  Bay 
roBtethaDbytheSt.I«WTencej  while  the  difference  in  favor  of  the  former 
will  be  inoreaMd  oontinoally  aa  we  advance  noi-th-weBtward  into  the  in- 
Cgto  of        toior.   If  we  take  a  central  point  of  the  whole  of  the  agricultural  lands  of 
i^ka.  onrNortb-weBttenitoriee,  say  in  the  neighboihood  of  Lac  laBiche,  Long. 

'  112"  W,,  I«t.  55°  N.,  wo  shall  find  thiU  the  dieUince  from  it  to  the  city 
of  Vlnnip^  is  abontthe  saiUD  ^  b>  Chiuohill,  on  Hud»oii'e  Bay.  The 
distance  from  the  Utter  point  to  Liverpool  is  f^txmt  tbesame  as  fhu 
HtMttreal  to  this  port;  so  that  between  the  above-named  centre  and 
Liverpool,  by  the  Hudson's  Bay  route,  the  whole  distance  trom  'Wok' 
nipeg  to  Montreal  is  saved.  This  amounts  to  1,291  miles  by  waj  of 
Lake  Superior,  and  1,698  miles  by  the  Chicago  route.  The  distuice 
AdTMitafM  of  by  way  of  New  York  is  still  greater  than  by  Montreal,  The  advantages 
no  orn  rou  .  ^j.  ^.j^j^  ronto  over  all  others  are  numerous,  and  a  few  of  them  may  be 
here  referred  to.  The  great  saving  in  distance  represents  an  important 
economy  in  time  and  money,  or  in  freight  and  passenger  rates.  If  the 
grain,  cattle  and  other  pi-oducte  of  the  North-west  t«rritorie6  could 
reach  a  European  market  only  through  Ontario  and  Quebec,  or  by  way 
of  New  York,  a  largo  proportion  of  their  valno  would  necessarily  be 
consumed  by  the  long  land  carriage ;  whereas,  if  they  can  find  an  outlet 
at  CharohiU  or  York  Factoiy,  there  will  be  a  saving  of  at  least  1,291 
miles  as  compared  with  Montreal,  and  of  upwards  of  1,700  miles  as 
compared  with  Now  York,  and  this  without  inoreasing  the  length  of  the 
.  voyage.  In  effect,  this  will  place  a  great  proportion  of  the  farms  of 
our  North-west  torrifories  in  as  good  a  position  with  regard  to  a  sea- 
port as  are  those  of  Ontario  west  of  Toronto,  and  consequently  will 
greatly  increase  the  value  of  every  description  of  farm  produce,  and 
therefore  of  the  forms  themselves.  Somo  kinds  of  produce  which  could 
not  be  sent  out  of  the  country  at  all  by  the  longer  land  routes  may  be 
profitably  exported  by  the  shorter  one.  Owing  to  the  short  land  jonr- 
ney,  grain  from  the  Saskatchewan  and  Peace  Kiver  regions  could  be 
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exported  by  way  of  Hudson's  Bay  the  same  year  in  which  it  is  har- 
vested, which  could  scarcely  be  hoped  for  if  sent  by  way  of  one  of  the  " 
longer  routes.     For  the  transportation  of  both  grain  and  fresh  meat,  as 
Col.  Dennis  has  pointed  out,  the  northern  route,  besides  the  shortening  Col.  Dennii* 
of  the  distance,  would  have  great  advantages  over  all  those  to   tho^  ^^    '^°'' 
south,  owing  to  its  cooler  and  more  uniform  temperature.     Heav^''  or 
bulky  goods  of  all  kinds  would  of  coui'se  be  imported  into  the  North- 
west territory  by  the  shortest  land  route.     In  regard  to  the  exj)ort  or  Export  of  live 
import  of  live  stock,  this  independent  route  will  possess  a  great  im- 
portance to  these  territories.     Hitherto,  cattle,  horses,  hogs  and  sheep 
have  there  enjoyed  an  immunity  from  almost  all  forms  of  contagious 
diseases,  and  owing  to  the  very  healthy  nature  of  the  climate  for  these 
animals,  it  is  hoped  this  state  of  things  will  continue.     The  domestic 
amimals  in  the  United  States  and  the  older  Canadian  Provinces  being 
occasionally  afflicted  with  contagious  disorders,  it  becomes  necessary 
for  European  countries  to  impose  restrictions  on  their  imporUition.     In 
the  event  of  an  epidemic  of  this  nature  existing  in  some  part  of  these 
regions,  but  not  in  the  North-wost  territory,  there  would  bo  no  objec- 
tion to  exporting  live  stock  from  the  latter  by  way  of  Hudson's  Bay. 

As  a  route  for  emigrants  from  Europe,  that  by  Hudson's  Bay  pos.  Route  for 
sesses  not  only  the  advantages  of  the  short  laud  journey,  but  the  still  •™'*'^*" 
more  important  one,  to  us,  of  entirely  avoiding  the  United  States  and 
the  populous  jiarts  of  Canada,  in  both  of  which,  it  is  well  known,  a 
very  serious  percentage  of  the  immigrants  destined  for  our  Morth-west 
lands  are  every  year  enticed  away  to  settle  in  the  great  republic.     An 
inlet  by  Hudson's  Bay.  is  the  only  thoroughly  independent  channel  Independent 
v^hich  c«n  ever  be  established  between  (Treat  Britain  and  the  great  and 
valuable  British  territories  in  the  intei-ior  of  North  America ;  and  it  is 
very  desirable,  on  national  grounds,  that  this  route  should  be  opened 
up.     Troops  have  hitherto  been  sent  to  the  Bed  Kivor  settlement,  on 
more  than  one  occasion,  by  way  of  Hudson's  Bay,  while  the  intervening 
country  was,  as  it  is  yet,  in  a  sUite  of  nature.     Were  a  short  railway 
built  through  this  tract,  it  would  at  once  become  for  military  purposes 
an  easy  connecting  link  with  the  Mother  Coimtry. 

An  impression  has  long  prevailed  that  Hudson's  Bay  and  Strait  could 
not  be  navigated  for  the  oi*dinary  purposes  of  commerce,  on  account  of 
ice,  but  this  idea  is  perhaps  destined  to  prove  chimerical.  The  occa- 
sion for  testing  the  jK)int  had  not  hitherto  arisen,  and  the  fact  that 
these  waters  have  been  successfully  navigated  by  oi-dinary  sailing  ves- successful 
Hels  for  nearly  200  years,  in  oixler  to  secure  what  little  trade  the  Hudson's  Bay. 
country  has  hitherto  atlbi'dcd,  indicates  what  may  be  oxpe(!te<l  fix)m 
properly  equipped  steamships,  as  soon  as  the  larger  business  of  the 
future  may  require  their  services  in  this  direction.     The  conditions  of 
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gy_^^  the  B«*-1)oiiie  oommeroe  <tf  tii«  Korth-west  in  relation  to  Hudeoa's  Bay 
ff^SuMML  ^"^^y'  "^^  *^  ^""^  '^^  ^  ^  BOln(>what  §imilai'  1o  t^toee  of  the  r«et  of 
Ouada  with  referwice  to  t]ie,Gulf  of  St.  Lawi-enci?.  In  belli  cases, 
erairttuDg  must  be  dme  during  the  summer.  Yet,  Uud&on'e  Bay  is, 
of  ooone,  open  «U  tliB  year  imu-ul.  A  sea  of  such  vasl  extent  in  tlie 
iKtittide  of  the  BritiBh  IslandB  would  not  be  expected  to  freese  acroea, 
,  Mid  u  a  matter  of  Act  it  does  nor.  The  Lower  Si.  Lawrence  (not- 
witiiBtanding  its  oomparatiTe  narrowncsB)  is  also  partly  open,  even  in 
the  middle  of  winter.  Bat  the  difficulty  in  both  cjtitoB  ie  the  apparent 
impoaribUifyof  getting  into  harbnre.  A  hai'borsuchae  thatof  Cbui-cMil 
on  KidiKm'a  Bay  would  have  the  advantage  over  Quebec  or  Montreal 
nf  Otmnectiiig  directly  with  the  open  sea,  and  hence  in  the  autumn  vee- 
■eb  would  not  be  liable  to  be  frozen  Id,  as  occasiooally  happens  in  the 
St.  lAwrenoe,  as  for  example'  in  the  autumn  juet  paseed,  also  in  the  I 
*"*"'■"'  of  1870,  when  the  oatwuxl  bound  shipping  got  frozen  in  below 
Qaebec^  oocaaiotung  a  loas,  it  was  said,  of  over  a  million  of  doUai-s. 
Again,  in  the  spring  tttere  might  be  no  more  uncertainty  about  entei^  , 
iag  from  sea  th«i  in  the  Gnlf  of  Si  I-iiwicncc,  where  vexatious  delays  ' 
are  not  nntXHomon  after  liie  open  hi  uson  is  supposed  to  have  arrived. 

SomediscoBeionhas  tAkenpIa<.'L' ill  the  newspapers  as  to  the  length  I 
of  time  during  which  Hndson's  Stjuit  and  Bay  might  be  navigated  each 
year,  but  tliere  does  not  seem  to  hi-  much  evidence  that  the  strait  is 
'Opn  wttm.  entirely  closed  at  any  season,  and  the  bay  is  always  open.  The  great 
width  and  depth  of  the  strait,  and  the  stiength  of  its  tides,  probably 
keep  it  open  all  winter.  My  own  experience  and  that  of  many  others 
leads  me  to  believe  that  the  climate  generally  of  Hudson's  Bay  is  mttoh 
better  than  is  popularly  supposed.  From  all  that  I  could  leam  or 
observe,  there  appears  reason  to  believe  that  the  strait  and  bay  may 
be  navigated  and  the  land  approached  by  steamships  during  an  average 
S«MOD  of  of  over  four  months  each  year,  or  from  the  middle  of  June  till  near  the 
DkTlfkUas.  end  of  October.  The  strait  and  bay  might  perhaps  be  navigated  by 
steam  vessels  earlier  than  the  middle  of  June,  but  nothing  would  he 
gained,  except  perhaps  by  whalers,  in  going  out  before  an  open  harbor 
could  be  reached.  Much  has  been  recorded  in  favor  of  the  above 
opinion,  from  the  days  of  the  Danish  Captain,  John  Uonck,  who  win- 
tered at  Churchill  261  years  ago  (1619-20),  to  the  present  time,  and  a 
good  deal  of  unrecorded  evidence  which  I  have  collected  leads  me  to 
the  same  conclusion.  Churchill  Harbor  does  not  freeze  up  nntil 
November,  and  the  sea  is  open  close  to  it  during  the  whole  winter. 
ffli^^^^  ^f  A  record  of  the  principal  phenomena  of  the  seasons  at  Martin's  Falls, 

HwUb'i  hill,  on  f^Q  Albany,  extending  through  a  period  of  fifty  yeai-s,  shows  that 
the  river  there  is  open  on  an  average  for  fully  six  months  of  the  year. 
In  the  Appendix  will  be  found  a  record  of  the  opening  and  closing  of 
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Hayee  Biver  at  York  Factory  for  fifty-two  years,  which  proves  it  to  Hayes  Rirer 
have  an  annual  average  of  six  months  of  open  water.  The  Nelson  is  Sonthlu 
open  for  a  longer  period,  which  may  amount  to  an  average  of  seven 
months,  but  no  exact  record  has  been  kept  in  regard  to  this  stream. 
The  tidal  portion  is  said  never  to  set  fast,  but  in  winter  more  or  less 
ice  drifts  up  and  down  with  nearly  eveiy  tide,  the  channel  out  to  sea 
being  clear  only  after  the  prevalence  of  sti*ong  winds  off  the  land. 
During  the  winter  of  1880-81  the  river  did  not  freeze  across  at  all  for 
some  forty  miles  above  tide  water. 

In  view  of  such  facts  as  the  foregoing,  the  navigation  of  Hudson's 
Bay  and  the  approach  to  land  by  steamships  need  not  be  despaired  of, 
as  far  as  the  length  of  season  is  concerned.    Even  were  the  time  of 
open  navigation  shoi*ter  than  it  is  known  to  be,  the  very  great  benefits  Importance  of 
which  Canada  generally,  and  the  North-west  territories  in  particular, 
would  derive  from  possessing  an  outlet  in  that  direction  are  sufficient 
to  make  it  well  worth  an  effort  to  open  it  up.    The  freedom  of  Hud- 
son's Strait  and  Bay  from  rocks,  shoals  and  other  impediments  to 
navigation  will  exempt  vessels  in  that  quainter  of  the  globe  fi*om  the 
heavy  expenses  for  pilots,  lighthouses,  &c.,  which  burden  shipping  to 
many  other  American  poils.     The  delays  from  di*ifting  ice  in  the  strait  ExMrienoe  of 
which  have  heretofore  occasionally  occurred  to  sailing  ships,  especially  Sl|^\"ppHo£bie 
of  the  old-fashioned  type,  cannot  be  fairly  cited  at  all  as  to  what  may  ^  ■*«*™«"- 
be  expected  to  be  accomplished  by  well  appointed  steam  vessels. 

Both  shores  of  Hudson's  Strait  are  high  and  bold,  and  if  observatory  ^i^  ,1,^^^  ^^ 
stations  were  placed  upon  some  of  the  more  elevated  pointe  on  either  Hudson'B strait 
side  they  would  command  a  complete  view  of  its  entire  surface.     By 
means  of  signals  or  telegraphic  communication  between  these  stations,  signals. 
in  case  of  the  existence  of  drifting  ice,  vessels  could  be  directed  what 
course  to  follow  in  oMer  to  pass  thi-ough  it  at  the  easiest  part  or  to 
avoid  it  altogether. 

It  is  evident  that  in  proportion  as  the  cost  of  transporting  farm  pro- 
duce to  a  foreign  market  is  diminished  ite  home  value  is  correspondingly 
increased,  and  with  it  the  value  of  the  land  itself,  in  about  the  same 
ratio.  Now,  considering  the  vast  extent  of  the  farming  lands  to  be  increased 
favorably  aff'ected  by  the  opening  of  the  route  above  referred  to,  if  the 
value  of  each  acre  of  it  were  enhanced  in  this  way  by  only  seventy  or 
eighty  cents,  the  aggregate  increase  would  amount  to  more  than  a 
hundred  million  of  dollars.  Such  a  gain  as  this,  together  with  the 
great  advantages  which,  as  we  have  seen,  may  be  derived  from  the 
opening  of  this  new  ocean  route,  should  it  pix)ve  feasible,  will,  I  think, 
sufficiently  show  the  importance  of  at  least  giving  it  due  consideration. 

I  am  indebted  to  William  Armit,  Esq.,  the  obliging  Secretary  of  the 
Hudson's  Bay  Company  in  London,  for  the  list  in  the  Appendix  show- 
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ing  the  dates  of  the  arrivab  of  the  Compaiij'B  ships  at  Moose  IWelOKy, 
Slid  of  their  depailQTO  from  that  point,  aiid  to  Mr.  Chief  Esetor  For^^ 
for  the  similar  list  in  reference  to  York  Fsetory.    They  shoir  that  very 
few  interruptions  have  oooorred  in  making  the  regolar  annual  vojagss 
to  these  ports  daring  periods  of  147  and  93  yean  respectively. 

ThK  NoRTHSBBf  LiMITS  OF  THX  PSIMCIPAL   F6BIST  TbSBS  Of  GaWAPl^ 

East  of  ths  Bockt  Mountains. 

On  the  accompanjring  map  the  general  northern  limits  of  the  priaei- 
pal  forest  trees  of  Canada,  east  of  the  Bocky  Monntains,  are  repra- 

AstimltiM  farsented.    The  lines  have  been  laid  down  chiefly  fh)m  observations  made 

*'**^'*^  by  ike  writer  during  the  last  twenty-ftve  years,  extending  from  New- 
foundland nearly  to  the  Booky  Mountains^  and  from  the  northern 
United  States  to  the  eastern  and  western  shores  of  Hudson's  Bay.  The 

ikrNw^wMi  limiting  lines  of  the  species  which  extend  into  the  flur  North-west  are 
drawn  from  information  received  from  various  officers  of  the  Hudson's 
Bay  Company,  and  from  the  data  ftimished  by  the  accounts  and  maps 
of  the  different  scientific  travellers  who  have  penetrated  these  r^gfons. 
In  the  more  southern  regions,  many  details  have  been  obtained  from 
lumbermen  and  botanists  which  have  helped  to  determine  the  lines 

BotMiiti.  with  great  accuracy  in  certain  localities.  Among  the  botanists  may  be 
mentioned  Mr.  A.  T.  Dmmmond,  the  late  Dr.  John  Bell,  Professors 
XiawBon,  Bailey,  Macoun  and  N.  H.  Winchell,  also  the  older  botanists 
who  have  written  on  our  flora.    ThankH  are  due  to  my  colleagues  on 

Gtoloffisto.  the  Geological  Sur\'ey,  MessrH.  RichardHon  and  Webster,  for  some  fhcts 
on  the  dlHtrihution  of  trees  in  the  Pi'ovince  of  Quebec,  and  to  Messrs. 
Fletcher,  EIIh  and  Bi*oad,  for  othern  an  to  the  Maritime  Provinces, 
while  Mr.  A.  S.  Cm^hrane  haH  made  careful  notes  on  this  subject  during 
our  explorationH  in  the  North-west  territories.     To  Captain  William 

CapU  Kennedy.  Kennedy,  the  Arctic  explorer,  now  residing  in  Manitoba,  thanks  are 
due  for  valuable  information  as  to  the  trees  of  the  peninsula  of  Labra- 
dor, in  different  pai*ti4  of  which  he  spent  a  number  of  years  in  the 
service  of  the  Iludson^s  Bay  Company.    The  Hon.  D.  A.  Smith,  Mr. 

Labrador.  Bobert  Ch-awfoixl,  and  others  who  have  resided  in  the  Labrador  coun- 
tiy,  have  also  given  notes  on  the  timber,  which  have  greatly  facilitated 
the  approximate  determination  of  the  limits  of  the  species  found  in 
that  largo  )H'uinsula.  Nearly  all  the  reports  of  the  Geological  Survey, 
fi-oni  1857  to  1879,  contain  more  or  less  inlbrmation  on  the  distribution 
of  timber  trees,  but  previous  to  the  former  year  the  writer  had  studied 
the  forests  of  southern  Ontario  and  the  Ottawa  valley.     In  a  paper  on 

Lake  Superior,  the  *' Trees  and  Shrubs  of  Lake  Superior,"  published  in  the  Transac- 
tions of  the  Botanical  Society  of  Canada  in  1861,  he  pointed  out  a 
number  of  facts  iii  regard  to  the  geographical  distribution  of  trees  in 
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that  region,  which  had  not  been  previously  observed.  In  1873,  the 
northern  limits  of  our  principal  timber  trees  in  the  provinces  of 
Ontario,  Quebec,  New  Binmswick  and  Nova  Scotia  were  laid  down  in 
colored  lines  on  a  large  sheet,  to  illustrate  a  lecture  before  the  Natui*al  Oritinaimap. 
History  Society  of  Montreal,  by  Mr.  A.  T.  Drummond,  on  the  distribu- 
tion of  plants  in  Canada.  This  sheet  was  loaned  to  the  Department  of 
the  Interior,  Ottawa,  and  some  of  the  lines  were  transferred  from  it  to 
the  large  map  exhibited  by  the  Department  at  the  Paris  International 
Exhibition  of  1878.  A  reduction  of  the  same  sheet  was  published 
in  1879,  to  accompany  a  paper  by  Mr.  Drummond  in  the  report  of  the 
Montreal  Horticultural  Society  and  Fruit-Growers'  Association.  In  the 
portion  of  the  present  map  which  includes  the  four  provinces  referred 
to,  the  tree-lines  are  all  carefully  revised  and  corrected.  The  northern 
limits  of  thirty  of  the  principal  species  of  our  forest  trees  ai'e  outlined  Thirty  8i>eeie8 

1  1  shewn  on  map. 

on  this  map,  being  as  large  a  number  as  can  be  conveniently  repre- 
sented on  BO  small  a  scale.     About  forty  other  species,  however,  besides  Forty  other 
shrubs,  occur  within  the  limits  of  the  Dominion  east  of  the  Eocky thekooky Mu. 
Mountains.    A  list  of  these,  with  notes  on  their  geographical  distribu- 
tion, is  added  to  that  of  the  species  mentioned  on  the  map. 

One  of  the  principal  uses  of  this  map  is  to  indicate  the  area  within 
the  Dominion  throughout  which  each  kind  of  timber  existb.  The 
abundance  and  quality  of  each  kind  varies  much,  of  course,  within 
these  boundaries.  Occasional  or  chance  trees  and  depauperated  repre-  Ocoaaionai 
sentatives  of  some  of  the  species  shown  on  the  map  are  known  to  occur  beyond  limits, 
beyond  the  limits  laid  down,  but  as  these  lines  are  intended  to  repre- 
sent the  genei*al  boundaries,  they  could  not  fairly  be  extended  so  as  to 
include  such  cases.  More  or  less  extensive  outliers  or  colonies  of  some 
trees  occur  in  situations  entirely  separated  from  the  main  areas  occu- 
pied by  the  species  to  which  they  belong.  The  southern  boundaries  of  Southern 
some  of  the  more  northern  species,  such  as  the  white  spioice,  Banksian 
pine  and  balsam  poplar,  might  be  nearly  included  within  the  map,  but 
to  avoid  confusion  it  is  considered  best  to  show  only  the  northern 
limits.  Most  of  oui*  forest  trees  extend  far  to  the  south  of  the  confines 
of  Canada,  so  that  at  any  point  which  we  choose  to  select  within  the 
Dominion  we  are  apt  to  find  in  the  forest  nearly  all  the  species  whose 
northern  limits  lie  to  the  north  of  it.  Professor  Charles  S.  Sargent,  of  Prof.  Sargent 
Harvard  College,  a  special  commissioner  in  connection  with  the  tenth 
census  of  the  United  States,  is  preparing  maps  illustrative  of  the  dis- 
tribution of  the  woods,  prairies  and  barren  grounds  of  North  America, 
and  at  his  request  the  writer  has  had  much  pleasure  in  assisting  him 
in  this  work  as  fai*  as  Canada  is  concerned. 

A  knowledge  of  the  limits  of  our  different  forest  trees  is  also  valuable  other  practical 
as  indicative  of  climate.     Some  of  these  will  be  found  to  correspond  information. 


40  0 


oioLooioAL  Bumysr  ov  oakada. 


SttBftttoB«ad 
lailtiid*. 


gofwniiic 
of 


G^«ologioal 
intcrast. 


with  the  northern  limitB  of  the  raooeflsflil  caltivatiiMDi  of  pwticdftr 
oropB.  Certun  trees  cease  to  exist  when  they  come  to  regioiis  snljeoi 
to  severe  spring  or  summer  frostSi  or  where  early  antnmn  froslis  pcv- 
vent  them  from  maturing  their  fhiits.  IJooally,  the  preaenoe  of  a  par- 
tioalar  group  of  trees  is  serviceable  as  a  guide  to  the  quality  of  the 
soil,  but  owing  to  differences  in  the  character  of  the  climate  and  otliAr 
drcumstances,  it  is  obvious  that  such  a  test^  although  quite  relialile 
within  a  limited  area,  may  not  be  at  all  applicable  to  another  regioa. 

Some  species  appear  to  find  their  appropriate  oonditionB  in  dUBBrent 
latitudes  by  a  change  in  their  habitat :  for  example,  the  larch,  balsam 
fir  and  wUte  birch,  which  in  the  north  grow  freely  on  dry  or  hilly 
ground,  towards  the  southern  limits  seek  the  cold  ground  in  swampa. 
The  white  cedar  and  white  pine  in  some  places  manifest  the  same 
tendenqr. 

The  appropriate  temperature  for  the  growth  of  a  number  of  spedai 
is  carried  ikr  to  the  south  of  their  normal  laUtndes,  along  the  elevated 
parts  of  the  continent,  especially  the  AUeghanies  and  the  Boo^ 
Mountains. 

The  range  of  any  species  is  evidently  not  governed  entirely  by  the 
mean  annual  temperature.  The  extremes  of  heat  and  cold  ia  the  weet^ 
as  compared  with  the  milder  winters  and  cooler  summers  in  the  east^ 
with  about  the  same  mean  temperature  for  the  year,  appears  to  be  the 
chief  cause  of  the  marked  difference  in  the  character  of  the  woods  in 
the  two  regions,  since  there  is  not  a  sufficient  disparity  in  the  amount 
of  the  annual  precipitation  to  account  for  it.  A  great  difference  in  the 
moisture  of  the  air  in  two  regions,  otherwise  resembling  each  other  in 
climatic  conditionB,  has  also  a  powerful  effect  upon  the  growth  of 
forests ;  and  the  dryness  of  the  air  in  the  western  prairie  and  arid 
regions  is,  no  doubt,  the  chief  cause  of  the  absence  of  timber.  The 
proximity  of  the  sea,  especially  where  fogs  or  cold  winds  are  of  fi^ 
quent  occoiTence,  has  a  great  influence  upon  the  kinds  and  the  size  of 
the  timber,  and,  in  the  north,  upon  the  very  existence  of  trees  near 
the  coast.  Differences  in  the  composition  of  the  soil  appear  to  have 
only  a  local  effect  upon  the  distribution  of  forest  trees. 

The  study  of  the  geographical  distribution  of  the  vai'ious  forest  trees 
of  North  America  possesses  a  certain  interest  to  the  geologist  as  bear- 
ing upon  questions  in  regaixi  to  the  condition  of  the  continent  in  later 
geological  times.  The  outlines  of  the  areas  occupied  by  the  different 
species,  and  other  circumstances  connected  with  their  character  and 
distribution,  may  thi*ow  some  light  on  their  .disperaion  from  certain 
centres  or  lines,  or  possibly,  in  some  cases,  their  contraction  from 
wider  limits ;  or  we  may  find  that  some  of  them  have  still  a  tendency 
to  advance  or  retire. 
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The  continent  of  North  America  possesses  a  great  variety  of  forest  ^^nt^riety  of 
trees.     About  340  different  species  occur  within  the  United  States. Jj^^Jlj*^®^ 
All  the  kinds  which  we  have  in  Canada,  amounting  to  about  ninety, 
including  those  of  the  Pacific  slope,  are  also  met  with  in  that  country. 
Some  species  ai^e  not  only  very  widely  diffused,  but  are  also  persistent 
over  great  areas,  being  found  almost  everywhere  within  the  limits  of 
their  distribution,  while  others,  although  having  an  extensive  range, 
are  nowhere  veiy  common,  and  are  sometimes  absent  for  considerable 
intervals.     Others,  again,  are  confined  to  comparatively  small  tracts. 
As  a  genei*al  rule,  the  more  northern  species  occupy   the  greatest  Great  arwu 
extent  of  country,  while  the  southern  ones  ai'c  progressively  more  and  norSern  ^ 
more  restricted,  even  in  a  more  rapid  ratio  than  would  be  implied  by  "*•***•*• 
the  narrowing  of  the  continent  from  north  to  south.     This  is  owing  to 
the  great  differences  experienced  in  climatic  conditions  in  going  from 
east  to  west  in  the  more  southern  latitudes.    Along  the  northern  bor- 
ders of  the  forests  of  the  continent  the  elevation  of  the  land  above  the  CauaM. 
sea  is  comparatively  slight  and  regular,  and  the  other  physical  condi- 
tions are  tolerably  uniform.     As   a  consequence,  we  find  the  most 
northern  gi*oup  of  trees  extending  from  Newfoundland  into  Alaska,  a 
distance  of  about  4,000  miles. 

An  inspection  of  the  accompanying  map  will  show  some  interesting  PeooUarHiM. 
features  as  to  the  general  distnbution  of  our  forest  trees,  as  well  as 
regarding  almost  every  individual  species  of  timber.  For  example,  it 
will  be  observed  that  there  is  no  material  change  in  the  woods  through- 
out the  great  triangular  area  embracing  about  600,000  square  miles,  of 
which  the  national  boundary  line  between  the  Eocky  Mountains  and 
Lake  Superior  forms  the  base,  and  the  Eocky  Mountains  and  Lauren- 
tian  hills  respectively  the  west  and  east  sides,  the  apex  being  at  the 
mouth  of  the  Mackenzie  Elver.  In  the  southern  part  of  this  area,  a 
number  of  species  are  added  to  the  kinds  which  everywhere  through- 
out it  make  up  the  bulk  of  the  forests,  and  again,  few  trees  of  any  kind 
are  found  to  the  south  of  the  North  Saskatchewan ;  still,  making  allow- 
ance for  local  peculiarities  of  condition,  there  is  a  remarkable  uniformity 
in  the  timber  of  this  enormous  area.  It  includes,  however,  only  a  few 
species,  of  which  the  aspen,  balsam  poplar  and  willows  are  more 
abundant  towards  the  western,  and  the  spruces,  lai*ch,  balsam  fir  and 
Banksian  pine  towai-ds  the  eastern  side  of  the  ai*ea. 

It  will  be  observed  that  the  lines  marking  the  northern  limits  of  Limitiiiff  UnM 
about  a  dozen  species  turn  southward  and  become  their  westei*n  limits  towards  Red 
on  reaching  the  eastern  side  of  the  valley  of  Lake  Winnipeg  and  the 
Bed  Siver ;  while  the  boundaries  of  the  species  occurring  next  to  the 
south  of  these  also  manifest  a  tendency  to  turn  southward  in  approach- 
ing the  prairies  of  the  west.     The  species  above  referred  to  are  the 
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The  itate  of  Xinneaota  ia  aitoated  in  a  rwy  iniiiiaiiliim  lagioniB 
ngatd  to  Ibrest  diatribotion.  Here  we  find  the  nortfiem  Bmift  of  tta 
gfoap  to  wiiich  tlie  mort  loatheni  troaa  of  Ontario  belong,  aadi  aa  tta 
Mack  walnat,  ehell-bariL  hiekoiy,  hackbcny  aad KentnAy  ooflBO  toea; 
tlie  nortlKwestarn  limit  of  tlie  commoner  troea  of  the  northen  atataa 
and  of  Qnebec  and  Ontario,  each  as  the  wiute  oak,  nd  eedar  (abor- 
eacent  variety),  ironwood,  beech,  hemlock,  white  mk,  mA  elm,  nd 
oak,  yellow  and  black  bircli,  sogarnuqple,  red  nuqple,  wildptom,  Ac; 
the  weetem  boandaries  of  eome  <^the  treee  whoee  northern  limite  paaa 
tliroagh  northern  Ontario,  each  as  the  white  cedar,  black  aah,  white 
pine  and  red  pine ;  the  aonthem  limit8  of  the  moet  northern  group, 
incloding  the  white  sprace,  the  larch,  Banksian  pine,  balaam  fir,  balsam 
poplar  and  canoe  birch ;  and  the  general  eastern  limits  of  some  of  the 
western  speciei^,  *»uc-h  as  the  ash-leaved  maple,  green  ash.  bur  oak  and 
Cottonwood. 
Tfwd  Df  tra*-     It  will  be  observed  that  in  the  Labrador  peninsula  the  tree-lines 

lin^  in 

j^hndoT'        trend  northward  mid-way  between  the  eastern  and  western  shores. 
This  is  dae  partly  to  the  on&vorable  influence  of  the  sea  on  either  side, 
and  partly  to  the  beneficial  effect  of  the  central  depressions  in  which 
the  riven«  run  northward  into  Ungava  Bay.    From  Mingan  to  Lake 
H«ffbt  of  land  Superior,  the  height  of  land,  north  of  the  St.  Lawrence,  is  rudely 
UmI  parallel  to  the  general  course  of  the  lines  marking  the  northern  boun- 

daries of  the  trees,  and  it  may  have  had  some  effect  in  limiting  the 
northward  range  of  a  number  of  species.     A  southward  curve  in  the 
watershed  about  the  longitude  of  Ottawa  is  marked  by  a  corresponding 
Sg^  of  curve  in  the  tree-lines.    Again,  where  a  great  depression  occurs  in  this 

dti^rwfioof.  dividing  plateau,  some  of  the  trees,  which  in  such  places  may  be 
approaching  their  northern  boundaries,  are  found  to  extend,  in  the 
lower  levels,  beyond  their  general  outline  on  either  side.    As  examples 


Hudson's  bay.  43  c 

of  this,  the  Lake  Temiscaming  and  Abittibi  district,  and  the  valley  of 
the  Kenogami,  or  principal  south  bi*anch  of  the  Albany,  may  be  men- 
tioned. On  the  Missinaibi,  or  west  branch  of  the  Moose  River,  the  Mooae  HiTer. 
white  elm  reappeai'S  130  miles  north  of  its  general  boundary  on 
descending  to  a  sufficiently  low  elevation  above  the  sea.  The  Sague- 
nay,  for  about  100  miles  from  the  St.  Lawrence,  is  really  a  narrow  arm 
of  the  sea,  and  the  country  in  the  vicinity  of  Lake  St.  John,  at  the  head  I*»ke  St.  John, 
of  the  river,  is  only  slightly  elevated  above  its  level,  and  has  a  fertile 
soil,  although  surrounded  by  a  mountainous  region,  ^ere  we  find  an 
isolated  colony  of  bass-wood,  sugar  maple,  and  other  trees,  considei^ably 
removed  fi'om  the  rest  of  their  species.  On  the  north  side  of  Lake 
Huron  and  to  the  north  of  the  city  of  Quebec,  the  land  rises  somewhat 
rapidly,  and  in  both  instances  the  tree-lines  near  these  latitudes  are 
more  closely  crowded  together  than  elsewhere. 

Some  kinds  of  trees,  in  approaching  their  northern  limits,  show  a  ^J^JSJ^^il^itg. 
tendency  to  diminish  gradually  in  nize,  and  to  become  more  and  more 
scattei-ed,  rendering  it  difficult  to  draw  any  definite  boundary  of  the 
species,  while  othei*s  vanish  abiniptly.  The  latter  habit  is  more  charac- 
teristic of  southern  than  northern  species,  as  far  as  the  Dominion  is 
concerned.  The  various  species  appear  to  die  out  more  gradually  as 
they  range  northward  in  the  westei*n  than  in  the  eastern  regions. 

Forest  trees  east  of  the  Rocky  Mountains  may  be  divided  into  foui*  Pour  ffroapa. 
groups,  as  regards  their  geological  distribution  within  the  Dominion : 
(1)  A  northern  gi*oup,  including  the  white  and  black  spruces,  larch, 
Banksian '  pine,  balsam  fir,  aspen,  balsam  poplar,  canoe  bii*ch,  willows 
and  alder.  These  cover  the  vast  territoiy  down  to  about  the  line  of 
the  white  pine.  (2)  A  centi-al  group  of  about  forty  species,  occupying 
the  belt  of  country  from  the  white  pine  line  to  that  of  the  button- wood ; 
(3)  a  southern  group,  embracing  the  button-wood,  black  walnut,  the 
hickories,  chestnut,  tulip- tree,  prickly  ash,  80ur-gum,  sassafras  and 
flowering  dog-wood,  which  are  found  only  in  a  small  area  in  the  south- 
em  part  of  Ontario ;  (4)  A  western  gi*oup,  consisting  of  the  ash-leaved 
maple,  bui*  oak,  cotton-wood  and  green  ash,  which  are  scattered  sparing- 
ly over  the  pi'airie  and  wooded  regions  west  of  Red  River  and  Lake 
Winnipeg. 

In  the  western  peninnula  of  Ontario  the  forests  present  a  remarkable  Riohness  in 
richness  in  the  number  of  species  to  be  found  growing  together.     In  "p*^*"- 
some  localities  as  many  as  fifty  dilfei*ent  kinds  may  be  counted  on  a 
single  fai*m  lot.     A  more  varied  mixtui'e  is  probably  not  to  be  met  with 
in  any  other  part  of  the  continent,  or  perhaps  in  the  world. 

In  tracing  the  tree-lines  across  the  continent  in  the  comprehensive 
manner  shown  on  the  map,  it  will  be  found  that  most  of  them  afiford 
interesting  peculiarities  for  study.    A  few  facts  will  now  be  given  in 


£2ua% 


dmSu 


!a.: 


Miifcwuli 


Mo 

ngard  to  Hm  gsognphioRl  divtribatiou  ol'  the  tliirty  species  wboae 
iKVth«ni  UmitB,  within  Hie  Dominion,  are  ahown  upon  the  map.  Thay 
vfll  be  notio«d  in  the  order  of  th^  occm-rence  from  north  to  south,  and 
the  lines  Izaoed  from  eMt  to  west  The  common  names  uaed  are  thoae 
liy  which  they  are  known  in  Oanada. 

1.  Whitb  Smros,  &holi  Sfbuce.  Sea  Spruce — Pine  of  the  Hod- 
acat'e fifty  Cmnpuiy'B  people, — (AS4esalba,ilichx.)—Thia  and  the  next 
are  the  most  northem  b«e6  of  Nortli  America.  Abundant  and  ol'  good 
aicein!NewfbiudllU>daitd  the  Muitime  Pravinces,  where  it  is  sawn  into 
dleelfl.  The  Indiuu  of  these  provlnoeb  call  it  "  sea  spruce"  to  distinguish 
it  frmn  the  next.  Ctaptain  Kennedy  informs  me  that  south  of  the  limit 
dtown  on  the  nuip  it  is  common  in  valleje  and  sheltered  places  through- 
out the  Labrador  pemnaala.  It  nowhere  reaches  the  Atlantic  coast, 
receding  fttrther  and  fbrther  in  going  north.  On  the  south  side  of 
ITngant  Bay  it  is  ftnmd  at  the  monthti  of  Whale,  George's  and  Ungava 
BiTeta,  large  enough  for  bnilding  boats,  but  the  ti'unks  are  short  and  apt 
tt>  be  knot^.  In  going  up  the  east  coast  of  Hudson's  Bay  it  vanishes 
aboat  latitode  61°,  or  a  few  milee  above  Richmond  Gulf,  but  it  is  said 
to  extend  fbrther  north  at  a  distance  inland.  On  the  west  coast  of  the 
bay  it  extends  to  Seal  Jtirer,  in  latitude  59°,  from  which  the  northwai'd 
limit  rone  apparently  almost  directly  northwest  to  near  the  mouth  of 
the  Mackenzie  Biver,  orabont  latitude  t>S°.  Accoiding  Ui  both  Hearne 
and  Sir  John  Richardson,  it  is  foand  on  the  Coppermine  Biver  to  within 
twenty  or  thirty  miles  of  the  sea.  Aroond  James'  Bay,  and  between 
this  bay  and  Lakes  Huron,  Superior  and  Winnipeg,  it  attains  a  good 
size  for  lumber,  and  even  on  the  Hayes  and  Kelson  Bivers  I  have  seen 
good,  sound  logs  cut  upwards  of  two  feet  in  diameter,  and  showing  from 
100  to  140  lines  of  growth.  Common  throughout  Quebec  and  Northern 
Ontario,  bnt  rare  in  the  southern  parte  of  the  latter  province.  In  the 
prairie  country  I  have  not  seen  it  flirther  south-west  than  Fine  Creek, 
about  100  miles  west  of  Winnipeg. 

la.  Black  Spkcce,  Double  Spbuce  (Abies  nigra,  Poir.) — Professor 
Gray  regards  the  white  and  black  sprnce  as  probably  only  varieties  of  one 
species,  and  there  cei-tainly  appears  to  be  every  gradation  between  the 
two.  The  white  spruce  grows  on  rich  intervale  grounds,  or  near  the 
shores  of  lates  and  rivers ;  it  becomes  a  moderutely  large  tree,  while 
the  black  spruce  is  found  on  hills  and  in  cold  swamps,  and  Is  a  smaller 
tree  than  the  other.  The  bark  of  the  white  spruce,  when  young,  is 
smooth  and  grey,  while  that  of  the  black  spruce  is  brownish,  and  is 
alwajTS  covered  with  small,  loose  scales,  even  when  the  ti-ees  are  yonng. 
The  two  kinds  have  the  same  geographical  range  northward. 

2.  Ajoeucan  Labch,  Tahakao,  Red  Spruck,  Jdsiper  (Xorir  Ameri- 
cofio,  Michz.) — All  the  way  from  Newfoundland  to  near  the  mouth  of 
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the  Mackenzie  Eiver,  the  noi'thera  limit  of  this  tree  is  only  a  little  to 
the  southward  of  that  of  the  spruce.  It  is  found  along  with  this  tree 
on  the  shores  of  XJngava  Bay.  In  Newfoundland,  New  Brunswick  and 
the  Gasp^  peninsula  it  attains  a  good  size,  and  is  a  valuable  timber-tree 
on  all  the  northern  branches  of  the  St.  Lawrence  and  throughout  the 
Ottawa  valley,  from  which  large  quantities  have  been  exported  ^or  Jj^«*- 
ship-building,  &c.  It  has  an  equally  thrifty  gix>wth  in  the  country  to 
the  south  of  James'  Bay,  and  westward  towards  Lake  Winnipeg.  In 
this  great  region  it  attains  its  greatest  perfection  on  the  diy  uplands 
and  in  good  soil  near  the  rivers,  but  smaller  trees,  with  small  black 
spruces,  grow  everywhere  on  the  level  or  swampy  grounds.  South  of 
the  Ottawa  it  grows  principally  on  low  and  level  land. 

3.  Balsam  Poplar,   Balm   op   Gilbad,   Eough-Barked    Poplar,  B»i»m  i>opi*r. 
Cotton  Tree,  White-Wood,  &c.,  (Populus  baXsamifera^  L.) — Abundant 
everywhere  around  the  Gulf  of  St.  Lawrence  and  throughout  a  great 

part  of  the  Labrador  peninsula.     Luxuriant,  but  not  of  large  size,  along 

all  the  rivers  of  James'  Bay  and  of  the  south-west  side  of  Hudson's  Hndson's  Bi«r. 

Bay,  disappearing  about  Fort  Churchill,  from  which  its  northera  limit 

runs  to  about  latitude  65°  on  the  Mackenzie.     On  the  east  side  of  the 

bay  small  trees  were  seen  as  far  north  as  Richmond  Gulf.     It  is  a  very 

common  tree,  and  of  large  size  in  the  valley  of  the  Mackenzie,  espe-  M»oken«e 

cially  on  the  Eivi^re  aux  Liards.     It  attains  a  considerable  size  ai*ound 

Lakes  Huron  and  Superior,  where  the  thick  bark  of  old  ti'ees  is  used  by 

the  fishermen  as  a  subsitute  for  cork  in  making  net-floats. 

4.  Aspen,  Common  Poplar,   Trembling-Leaved  Poplar  (PopuZu«  A«pen. 
tremtUoides,  Michx.)     A  i*ather  more   southern  tree  than  the  last; 
very  common   throughout  the  whole  region  from  the  Gulf  of  St. 
Lawrence  to  near  the   mouth  of  the  Mackenzie  River.    It  extends 

over   the    southern    half  of   the    Labrador    peninsula,    and    around  Labrador. 

James'  Bay.      On    the   south-west  side   of   Hudson's    Bay  it  keeps 

some  distance  back  from   the  coast.     It  is  the  commonest  tree  in 

the  prairie    and    half-wooded    parts  of  the   NoHh-West   territories.  North-Weit 

Throughout  the  Hudson's  Bay  Temtoiy  it  is  the  principal  fuel  used  by  ^'"***"**' 

Indians  and  for  open  fires  at  the  Company's  posts,  as  it  does  not  throw 

out  sparks  like  the  spruce  and  larch.    In  the  Eastern  Townships  and 

elsewhere  it  is  used  for  the  manufacture  of  paper.     Although  the  most 

widely  diffused  tree  of  Noilh  Amenca,  it  is  relatively  most  abundant  in  Most  widely 

the  west,   where   it  ranges  from   the   Arctic  regions  to  California.  NOTSTAmeriSfc 

Professor  Sargent  remarks  that  it  has   "not  yet  been  seen  on  the 

high  peaks  of  the  southern  Alleghany  Mountains,  to  which  it  might 

naturally  extend." 

6.   Canoe   Birch,  White  Birch  (BettUa  Papyracea,  Ait.) — A  verycanoeWroh. 
common  tree  along  the  northern  tiibutaries  of  the  St.  Lawi'ence,  and 
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naging  u  ftr  north  in  the  Lafandor  peoinsula  as  Lake  Xaskopie,  and   I 
to  within  SiO  mileB,  or  p^iaps  leas,  of  Ungava  Bay,  on  the  river  of  the 

fcy*i*  umeiuuiie.  Itatteins  ita  gre«t«8t  perfection  aroand  the  Gulf  of  St. 
laimnM  and  in  tJie  Ottawa  valley,  and  i»  al^to  found  of  large  Hize  near 
liakM  Huron  and  Soperjor.  In  Li^-ador,  cm  both  ttides  of  .lames'  Bay 
and  Dorth-weetward  to  theHaokenaic  Hivcr.  it  atTord^  sufficiently  large 
B  (tf  baik  fi»-  CUKM-bulding.  Fiom  .lamett'  Bay  to  the  Mackensie, 
iriddh  itstrikee  beyond  the  Arctic  Ciicle,  its  northward  boundary  keeps 
ne^  that  of  the  aapen,  being  BometimeK  on  one  side  of  it  and  same- 
timee  tm  the  other.  In  the  most  aoathcrn  partu  of  Untai-iu  it  in  rare,  of 
tmall  rise,  and  fimnd  fmly  in  swaoipR.  In  the  Red  Biver  region  it 
ranges  as  fiir  south  as  the  United  8tat«it'  boundary,  and  is  found  along 
the  Assiniboine  valley  as  &r  weat  as  the  Qu' Appelle  lakes. 
a  (taw.  6.  Bamkhuh  Fims,  Sobob  Pin,  Jack  Pine,  GyritEgs  ( Pimis  Banksiana, 
Lamk.) — ^TIub  tree  has  not  been  notjocd  in  Xewfoundland,  on  the  north 
dx>re  of  the  Gulf  of  St.  Lawrence,  nor  in  the  interior  of  Lubi-ador  bch 
yond  Lake  Uistaseini,  although  it  may  possibly  have  a  oomevrhat  more 
ncn^em  range  in  this  p^nanla  than  represented  on  the  map.  It 
ooonn  thronghout  Kora  Scotia  and  New  Hrunttwick.  Starting  from 
t-the  head  of  the  Bay  of  Chalenr,  itsnoi-thward  limit  upptiiuK  to  ci-ohh  the 
other  tree  lines  to  the  lake'  just  Damixl,  from  which  it  ruiiH  went  to  the 
Moose  River,  keeping  about  100  mile^  nouth  ol'  .Ijime.-i'  Hay.  Fntin 
Moose  Biver  it  runs  north-wcHt  to  the  Mackenzie,  which  it  crosses  about 
the  Arctic  Circle.  It  does  not  touch  either  James' or  Hudson's  Bay. 
Southward  it  its  common  on  the  north  nhore  of  Lake  Huron  and 
aronnd  both  Mhoren  of  Lake  Sujwrior,  whence  il  in  met  with  all  through 

Are*  of  dtatri.  the  countiy  Ut  Lake  Winnipeg.  The  area  over  which  it  is  distributed 
appears  to  be  in  the  form  oi'  a  belt,  with  a  breadth  equal  to  five  or  six 
degrees  of  latitude,  running  across  the  continent.  Although  a  small  and 
scrubby  tree  in  the  southern  and  esHtern  part«  of  its  range,  in  the 
central  part  (both  an  regai'de  latitude  and  longitude)  it  attains  much 
greater  perfection.  On  the  Bouthern  brancheH  of  the  Albany  1  have 
seen  large  grovew  of  these  ti-ees  about  seventy  feet  in  height,  and  two 
feet  in  diameter  at  the  bntt,  with  straight  trunks  nearly  free  from 
branches  for  the  Bj-st  twenty  or  thirty  feet. 

B,i„m(,,  7.  Balsam  Fir,  I^^r,  Var,  Silver  Pine,  Blister  Pine — "Palm"in 

Cape  Breton — (Abies  baUamea,  Mai-sball.) — The  Maritime  Provinces, 
Newfoundland  and  the  southern  half  of  the  Labrador  peninsula,  its 
northern  limits  in  this  region  being  on  Naskopie  Lake  and  the  Ungava 

G*ep«.  River.    It  flom'ishee  best  in  the  Gosp^  peninsula,  whcro  1  have  seen 

many  trees  fH>m  twenty  inches  to  two  teot  in  diameter,  with  trunks 
tall  enough  to  afford  one  good  sawlog — about  titleen  feet.  It  occurs 
aronnd  James'  Bay,  but  its  northern  limit  keeps  to  the  south-weet  of 
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Hudson's  Bay,  where  it  passes  between  Fort  Severn  and  Trout  Lake, 
and  reaches  the  neighbourhood  of  the  junction  of  the  Shammattawa 
and  Steel  Eivers,  which  form  the  Hayes'  Eiver.  From  this  point  it 
turns  south-west,  and  ci*osses  the  Nelson  Biver  at  the  outlet  of  Sipi-  Nelson  Kiver. 
wesk  Lake,  from  which  it  runs  north-west  to  the  Mackenzie  River, 
crossing  it  about  latitude  65°.  South-west  of  Hudson's  Bay  it  grows 
only  in  the  warmest  and  best  soils,  and  is  entirely  wanting  in  the  cold, 
swampy  tracts.  In  Ontario,  where  it  is  cultivated  as  an  ornamental  Ontario- 
tree,  I  have  not  observed  it  growing  naturally  south  of  the  latitude  of 
Toronto.  Li  the  North-West  territories  it  appears  to  be  absent  to  the 
south  and  west  of  Lake  Winnipegosis. 

8.  White  Cedar,  Cedar,  Arbor  Vit^  (Thuya  occidentaUsy  L.) — The  white  c«dar. 
geographical  distribution  of  this  species  presents  some  very  interesting 
features.    In  the  Gulf  of  St.  Lawrence  region  its  boundary  runs  south- 
east j&om  Anticosti  to  the  Bay  of  Fundy,  dii^ectly  aci*08  sail  the  inter- 
vening tree-lines.    It  is  absent  from  Newfoundland,  Cape  Breton,  Nova  Cedar  absent. 
Scotia,  and  the  eastern  half  of  Prince  Edward  Island,  but  is  unusually 
large  and  fine  in  New  Brunswick  and  the  Gasp^  peninsula,  in  which 
the  climate,  soil,  &c.,  are  the  same  as  in  the  adjacent  regions,  where 
not  a  trace  of  the  species  is  to  be  found.     From  Anticosti  the  limit  runs 
south-westward  to  a  point  about  200  miles  north  of  Montreal.    Thence 
it  turns  north-west  and  reaches  Eupert's  House,  on  James'  Bay.    From  j^mee'  Bay. 
the  neighbourhood  of  Moose  Factory  the  line  crosses  the  Albany  River 
at  some  distance  from  the  sea,  and  continues  westward  to  a  point  about 
seventy-five  miles  south-west  of  Trout  Lake,  where  it  turns  south-west 
and  reaches  the  southern  extremity  of  Lake  Winnipeg ;  thence  it  turns  j^^^ 
southward  to  the  United  States  boundary,  keeping  to  the  east  of  the  Winnipeg. 
Eed  River  all  the  way.    There  is  a  remarkable  outlier  of  white  cedai'^^^j  ^ 
brushwood  around  Cedar  Lake,  on  the  lower  part  of  the  Saskatchewan 
Eiver,  at  a  distance  of  190  miles  to  the  north-west  of  the  nearest  point 
of  the  main  area  covered  by  the  species,  and  a  few  cedar  trees  are  said 
to  occur  on  Lake  Winnipeg,  not  far  from  the  mouth  of  the  Saskatche- 
wan.   Captain  Kennedy  informs  me  that  he  believes  the  white  cedar 
occurs  in  Labrador  west  of  the  head  of  Hamilton  Inlet.     If  so,  this  Labrador, 
outlier  would  occupy  a  position  with  regard  to  the  noi*th-east  pi*omon- 
tory  of  the  cedar-lino  which  would  correspond  to  that  of  the  Cedar 
Liake  one  to  its  north-western  promontory.    We  might  account  for  the  g^      ^ 
singular  fact  that  the  white  cedar  has  not  yet  extended  itself  eastwai'd  «*««•• 
into  Newfoundland  and  Nova  Scotia  by  supposing  that,  in  compara- 
tively late  geological  times,  when  the  land  was  lower  or  the  sea  higher, 
the  Arctic  current,  which  now  flows  through  the  Straits  of  Belleisle  into 
the  Gulf,    passed   on     over    the     isthmus    separating    Nova  Scotia 
fi*om  New  Brunswick,  and  flowed  through  tBe  Bay  of  Fundy.    This 
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steady  current  of  Arctic  water,  which  would  itself  cany  no  aeeda  ct 
trees,  might  prevent  those  of  the  cedar  fkxim  crossing  to  the  JalandB 
beyond  it.  Bat  on  this  hypothesis  it  would  be  diffioolt  to  nndenrtaad 
why  the  white  pine,  yellow  birch  and  other  trees,  which  are  even 
more  sonthem  in  their  general  habit  than  the  species  in  questioii, 
should  be  found  in  these  provinces. 

9.  Black  Ash,  Swamp  Ash  (Fraxinus  somduct/ofia,  Lam.)— In  Antit- 
coeti  and  southern  Newfoundland.  From  the  neighboariKX)d  of  Seiven 
Islands  the  northern  limit  runs  west  (curving  slightly  to  the  soulJiward) 
to  Lake  Winnip^.  It  is  common,  but  of  small  size,  along  the  diflbrent 
branches  of  the  Moose  Biver,  especially  towards  the  height  of  land. 
St  Peter's  portage,  on  the  Missinaibi  branch  is  the  meet  xKnlheni 
point  at  which  I  have  seen  it  in  this  region.  I  have  found  small  trees 
around  the  southern  part  of  Lake  Winnipeg,  but  have  never  noticed  it 
fbrther  west. 

10.  Whits  Elm,  Swamp  Elm,  Gbxt  Elm,  Ambrioam  Blm  (ZTImis 
AmerieanOy  Willd.) — ^With  the  exception  of  the  northern  group,  this 
species  has  the  widest  range  of  any  tree  in  Canada.  It  extends  from 
the  southern  part  of  Newfoundland  to  the  base  of  the  Bocky  Mountains. 
It  occurs  at  the  bead  waters  of  all  the  principal  branches  of  the  Moose 
Biver,  and  on  one  of  them,  the  Missinaibi,  I  found  an  outlier  within  120 
miles  of  James'  Bay.  On  the  Kenogami  it  extends  to  a  point  about 
half-way  from  Long  Lake  to  the  Albany.  The  northern  limit  intersocta 
the  east  shore  of  Lake  Winnipeg,  and  gains  itt*  highest  latitude  (about 
54J°)  on  the  main  Saskatchewan,  where  Mr.  A.  S.  Cochrane  last  sum- 
mer obsei'ved  some  good-sized  trees  not  far  ii*om  Cumberland  House. 
Professor  Macoun  says  he  has  *'  found  it  on  Tail  Ci'cok,  which  discharges 
Buffalo  Lake  into  Red  Deer  River,  a  branch  of  Bow  River."  In  the 
plain  countiy,  near  the  United  States  boundary  line,  the  wiiter  met 
with  iair-sized  trees  in  valleys  in  the  Wood  Mountains,  and  in  diffei*ent 
valleys  to  the  northward  of  them.  The  trees  in  such  situations  ai'e  not 
visible  fi*om  the  table-lands  until  the  brink  of  the  valley  is  reachedy  and 
are  locally  known  as  "  sly-woods."  It  grows  to  a  large  size  along  the 
Red  and  Assiniboine  Rivers. 

11.  Ash-Leaved  Maple,  Box  Elder,  Red  River  Maple  (Negtauh 
aceroideSy  Moench.) — Does  not  appear  to  have  been  found  native  in  Quebec 
or  Ontai*io,  although  occurnng  in  the  eastern  states.  Young  trees 
raised  at  Montreal  from  seeds  bi'ought  fi'om  Manitoba  are  growing  very 
rapidly,  and  bearing  seeds  in  the  eighth  year  from  sowing.  In  the 
North-West,  Professor  Winchell  gives  it  as  reaching  the  western 
extremity  of  Lake  Superior.  It  is  abundant  in  the  Red  River  valley, 
and  extends  north  to  the  Dog's  Head  on  Lake  Winnipeg,  beyond  which 
the  writer  has  not  found  it  in  that  direction.     It  occurs  along  the  main 
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Saskatchewan  and  the  south  branch.     The  most  westerly  locality 

known  is  Tail  Creek,  which  discharges  Buffalo  Lake,  where  it  was  Boifiao  Lakt. 

found  by  Professor  Macoun,  along  with  the  white  elm.     It  is  difficult 

to  draw  the  geographical  boundary  of  any  tree  in  the  prairie  country, 

where  timber  of  all  kinds  is  so  scarce,  and  therefore  the  lines  on  the 

map  in  this  region  are  subject  to  correction. 

12.  Green   Ash,   Western   Ash  (Fraxinus  viridis,  Michx.)— Com-ore«  mIu 
mon  along  the  Eed  Eiver  in  Manitoba,  and  extends  north-westward  as 

far  as  the  Saskatchewan,  in  the  neighborhood  of  Cumberland  House.  Saikatehiiniu 

Mr.  A.  S.  Cochrane  writes  that  he  found  it  abundant,  but  of  small  size, 

at  the  Bii-ch  portage,  in  this  vicinity.     I  have  met  with  it  at  the  elbow 

of  the  South  Saskatchewan,  and  Professor  Macoun  says  he  has  not 

8een  it  west  of  the  Cypress  Hills,  but  that  it  extends  east  as  far  as 

Owen  Sound,  on  the  Georgian  Bay.   It  occurs  on  the  Lake  of  the  Woods  Owui  Roond* 

and  along  the  Eainy  Biver. 

13.  Bur  Oak  {Quereiis  macrocarpa,  Michx.) — The  limit  of  this  species  Bur  odi. 
in  Canada  extends  from  the  international  boundary  on  Lake  Superior 
noKh-westwai-d  to  the  north  end  of  Lake  Winnipegosis,  from  which  it 
drops  south  to  the  Dakota  line,  in  the  vicinity  of  the  Souris  River.  Dakota. 
Professor  Winchell  writes  that  it  is  scattered  all  over  the  state  of 
Minnesota.     It  attains  a  good  size  on  the  Rainy  River  and  in  the 
district  between  Lake  of  the  Woods  and  Winnipeg  River  and  the  Red  Wiiiiiip«t 
River ;  also  along  the  Red  and  Assiniboine  Rivers.     On  the  English 
River  it  was  fii-st  observed  about  half-way  from  Lonely  Lake  to  the 
Winnipeg  River.     It  extends  northward  on  Lake  Winnipeg  as  a  tree 

to  the  Loon  Straits,  and  us  a  bush  to  Beren's  River.     Small  trees  occur  n.  aid  w. 
along  the  Swan  River  and  north  branch  of  the  Assiniboine,     Professor  °" 
Macoun  has  not  noticed  it  west  of  Spy  Hill,  near  the  Qu'Apjfelle  River. 

14.  White  Pine — ^'Yellow  Pine"  of  the   British   markets — (/Vwt« ^^m^^ pl„^ 
^trobus,  L.) — This  and  the  next  species  have  so  nearly  the  same  limit 
throughout  the  greater  part  of  their  northward  range,  that  they  are 
represented  on  the  map  both  by  one  line.     The  red  pine,  however, 

docs  not  extend  so  far  east  as  the  white,  so  that  in  this  direction  the 
line  represents  only  the  boundary  of  the  latter.     Contrary  to  popular 
belief,  the  whit«  pine  is  confined  to  a  comparatively  small  part  of  the  j^^^  ^f  pj„^ 
Dominion,  as  will  be  observed  by  an  inspection  of  the  map.     Its  north- 
em  limit  in  Canada  extends  east  as  far  as  Mingan,  while  to  the  west  it 
does  not  reach  Lake  Winnipeg,  or  Red  River.     It  reaches  its  lowest  i^^eg^im^ 
latitude  opposite  to  Ottawa  City,  about  48f  °,  and  its  highest,  about  52^,  ^^^  ^• 
in  the  Lonely  Lake  region.     It  occurs  in  favorable  situations  through- 
out the  greater  part  of  Newfoundland,  but  it  is  of  best  quality  And  ^^ ,^0„|||]^^ 
mo0t  abundant  along  the  Grander  and  Exploit  Rivers  on  the  north,  and 

the  Humber  on  the  west  side  of  the  island.     On  the  last  named  stream, 
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I  hftve  cat  into  the  centres  of  ^veral  good-sized  trees,  and^fomid  the 
wood  of  excellent  qualitr.     In  the  coontr)'  immediately  north  of  Lake 

Jjikm  8c.  John.  St.  John,  the  Messrs.  Price  have  cut  large  quantities  of  fine  white  pine 
timber  for  export.     When  coming  from  Lake  Mistassini  to  Ottawa,  by 

g!jij~  way  of  the  Gatineau  River,  Mr.  Richardson,  of  the  Geological  Survey, 
first  met  this  species  at  230  miles  north  of  that  city.     It  occurs  of  fidr 

Howe  BiT«r.  size  on  the  head  waters  of  all  the  principal  branches  of  the  Moose 
River,  and  in  former  times  is  said  to  have  extended  considerably  further 
north  along  these  streams;  but  having  been  entirely  destroyed  by 
extensive  forest  fires,  it  has  been  replaced  by  other  trees.  Owing  to 
these  fires  it  is  now  very  scarce  in  most  of  the  region  north  of  Lake 

liika  Sapcrior.  Superior,  but  small  groves  of  it  have  been  observed  as  far  north  as 

represented.     It  is  scattered  over  the  country  between  Lake  SuperiOT 

and  the  Winnipeg  River  and  around  Lonely  Lake,  but  it  is  of  rather 

.  small  size.     In  approaching  Lake  Winnipeg  the  limiting  line  of  this 

Rtm.  tree  curves   south-westward,  and  crosses  the  Winnipeg  River  about 

fifteen  miles  above  Fort  Alexander,  and  then  runs  south  to  the  United 
States  boundary  at  some  distance  east  of  Red  River. 

R«*  Fine.  15.  Ked  Pine,  Norway  Pine  (Pinus  resinosa,  Ait.) — As  above  stated, 

the  northward  range  of  this  species  and  the  white  pine  correspond  so 
nearly,  except  towards  the  east,  that  for  the  present  their  limit  is  repre- 
sented by  a  single  line.  It  is  not  so  common  a  tree  in  Canada  as  the 
white  pine,  and  is  dsually  found  in  rather  small  gi-ovee,  although  in  the 
Ottawa  valley  they  are  Hometimes  pretty  extensive.  The  white  pine, 
on  the  other  hand,  may  he  found  mixed  with  all  other  kinds  of  trees. 

ranee.  It  begins  to  disappear  from  the  northern  parts  of  the  region  of  the 

white  pine  east  of  the  longitude  of  Quebec,  and  is  absent  from  Anticosti 
and  Newfoundland.  I  have  observed  it  in  the  Province  of  Quebec  on 
the  upper  part  of  the  Patapedia  River,  in  the  Gaspe  peninsula,  and  Mr. 
Ells  informs  me  that  it  is  found  on  the  Tobique  River  and  on  the  New 
Brunswick  and  Canada  railway  fifty  miles  from  St.  Andrew's. 

YeUow birch.  11).  Yellow  BiRCH  (Betula  excelsa,  Ait.) — The  49th  parallel  form^ 
the  average  northern  limit  of  this  species  from  Newfoundland  to  the 
Red  River  valley,  in  which  it  cui'ves  round  and  runs  southwaixl.     It 

Newfoundland,  grows  to  a  good  size  in  Newfoundland  and  the  Maritime  Provinces, 
where  it  is  used  in  ship-building.  Some  of  the  trees  whose  northern 
boundaries  are  near  that  of  the  yellow  birch  in  the  east,  gain  much 
higher  latitudes  in  the  west.      It  ranges  north  of  the  height  of  land  at 

Lake  Superior.  Lake  Abittibi,  but  is  not  found  on  the  north  shore  of  Lake  Superior 
from  Michipicoten  to  the  United  States  boundary,  and  only  small  trees 
are  found  on  the  Canadian  side  of  the  line  from  this  point  to  the  Rainy 
River. 
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IT.  Sugar  Maple,  Hard  Maple,  Bock  Maple  (Acer  saccharinum^  Socar  m^ie^ 
"Wang.) — ^This  tree,  which  was  adopted  as  emblematic  of  Canada,  is 
confined  to  the  south-eastern  borders  of  the  Dominion.     It  is  rather 
more  southern  in  its  tendeilcy  than  the  yellow  birch.     Some  small 
trees  have  been  noted  at  the  head  of  Bay  St.  George,  Newfoundland. 
It  is  found  in  sheltered  places  on  the  north  side  of  the  Gasp^  peninsula,  Gmp^. 
and  is  common  in  its  southern  pai*ts,  thrives  well  on  the  fertile  lime- 
stone land  of  Lake  St.  John,  and  reaches  Lake  Temiscamang  on  the 
Ottawa ;  is  abundant,  but  of  a  dwarfed  description,  on  Michipicoten 
Island  and  the  hills  on  the  east  side  of  Lake^uperior.     Going  north  in  Lake  Superior^ 
this  region,  the  last  trees  were  seen  south  or  the  Long  portage,  on  the 
Michipicoten  Biver.  It  is  absent  from  the  northern  parts  of  the  shores  of 
Lake  Superior  and  northwaixl.  On  the  west  side  of  the  lake  it  re-appears 
on  the  south  side  of  the  lower  part  of  the  valley  of  the  Kaministiquia 
Biver,  and  thence  the  limit  keeps  westward,  a  little  to  the  north  of  the 
boundary  line,  as  far  as  Lake  of  the  Woods,  where  it  turns  south.    Sir  take  of  the 
John  Bichardson  mentions  this  tree  as  occurring  in  the  Saskatchewan    ^*^^^' 
region,  but  this  is  probably  an  error. 

18.  Bed  Oak  (Quercus  rubra,  L.) — ^Nova  Scotia,  New  Brunswick  ^^  ^j^, 
south  of  the  Bay  of  Chaleur,  Province  of  Quebec  south  of  the  city  of  the 
same  name,  and  in  Ontario  to  latitude  46°.     On  the  north  side  of  Lake 
Huron  it  is  found  for  only  a  short  distance  inland.     South  shore  of 
Lake  Superior  and  at  the  eastern  and  western  extremities.     It  has  been 

said  by  one  writer  to  occur  on  Michipicoten  Island,  but  others  familiar 
with  the  island  have  not  observed  it. 

19.  Hemlock,  Hemlock-Spruce  (Abies  Canadensis,  Michx.) — East- ^^^^^^^^ 
ward  the  northern  limit  of  this  species  is  at  the  Bay  of  Chaleur,  but  it  is 
scarce  near  the  eastern  sea  coast  of  New  Brunswick.  Very  abundant  in  ^^^^1110 
the  northern  part  of  Nova  Scotia.     It  crosses  the  St.  Lawrence  a  short  ^rorinom, 
diBtance  below  Quebec,  extending  further  down  on  the  north  than  on 

the  south  side.  Thence  it  reaches  the  north  end  of  Lake  Temiscaming 
and  the  eastern  extremity  of  Lake  Superior  at  Agawa,  south  of  the 
Michipicoten  Biver.  On  the  south  shore  of  Lake  Superior  it  does  not 
reach  the  western  extremity,  turning  southward  in  the  neighborhood 
of  Ashland.  I  am  informed,  however,  that  there  is  an  outlying  grove 
of  hemlock  at  Thompson,  about  twenty-five  miles  west  of  Duluth. 
This  tree  maintains  a  good  size  to  the  verge  of  its  range,  and  always 
appears  to  terminate  abruptly.  Sir  John  Bichardson  states  that  it 
grows  on  the  Kaministiquia  Biver.  This,  however,  appears  to  be  an 
error.  I  have  never  seen  it  or  heard  of  its  occurrence  near  this 
locality. 

20.  Basswdod,  Linden,  White  Wood  (TiUa  Americana,  L.) — ^^BtMwood. 
nUHt  in  Nova  Scotia  and  New  Brunswick,  except  the  northern  part,  not 
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•*r'li   -j  S£-  Wmn  Ask  (Phixtew  .iinenciaiia,  II)— Iliiiand  throoghiNrC  Ifatm 

Seotik  and  in  Kew  ftnnswick,  except  tiie  Dorthern  part;  alko  in  Ite' 
eoothem  pntB  of  Qnebec  sad  Ontario,  its  nortJiwmrd  lange  ooire^Kml- 
ing  nearly  witli  that  of  the  beech.  It  occurs  along  the  aoathem,  but 
not  on  the  northern  side  of  Lake  Superior. 

Zronvoad  ^^'  Iron-wood,  IIop  Uornbeau — Lever-TTOod  of  the  Eastern  Town- 

ships {Ostrya  Virgimca,  Willd.)— Nova  Scotia  and  the  greater  part  of 
New  Brunswick,  the  northern  limit  heing  on  the  Bay  of  Cfaaleor,  from 
which  it  mna  to  neiir  the  city  of  Quebec,  and  reaches  Lake  Huron  at 
the  mouth  of  the  French  Kiver.  It  has  been  Been  on  the  Manitoolin 
Islands,  but  not  to  the  north  of  I-ake  Huron.  Sir  John  fiichardaon  men- 
tions itae  occurring  on  the  Winnipeg  and  Red  Kivere,  and  I  have  noticed 
it  on  Lake  of  the  Woods  and  the  lower  part  of  the  Aasiniboine  River. 

UwbMdi.  ^^-  ^^^^  Beech,  American  Hornbeam  (Carpinvs  Americana,  Michx.) 

— This  small  tree  does  not  range  quite  bo  far  north  as  the  last  It  has 
not  been  noticed  on  the  north  side  of  Lake  Huron,  nor  anywhere 
around  Lake  Superior. 

■WhlUo^k.  ^^'  ^""^  O**^  iQuerais  aWa,  L.)— In  the  southern  parts  of  Nora 

Scotia  and  New  Brunswick,  in  both  of  which  it  is  rare.  More  common 
in  the  southern  districts  of  Quebec  and  Ontario.  A  very  valuable 
timber  tree  in  the  Ottawa  valley,  below  the  Matlawa,  and  thron^ost 
southrwoBtem  Ontario,  from  both  of  which  regious  large  ( 
have  hitherto  been  exported  to  foreign  markets. 
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26.  Red  Cedar  (Juniperus  Vtrginiana,  L.) — ^The  arborescent  form  of  Red  cedar* 
this  species  is  found  in  none  of  the  provinces  except  Ontario.     Its 
northern  limit  begins  on  the  Atlantic  coast  about  the  eastern  part  of 
the  state  of  Maine,  and  runs  west  near  the  parallel  of  latitude  45^, 
crossing  the  St.  Lawrence  about  mid-way  between  Montreal  and  Lake 
Ontario,  and  reaching  liake  Huron  at  Parry  Sound.     In  the  early  days  Ponner  »bun^ 
of  the  settlement  of  Upper  Canada  large  quantities  of  this  wood  were  Kingston. 
cat  in  the  neighborhood  of  Kingston  and  the  Bay  of  Quints,  and  shipped 
out  of  the  country.     The  prostrate  variety  {J,  humilis,  Hook.),  is  found  Prop^te 
in  all  the  provinces,  and  is  common  in  sandy  and  gravelly  soil  in  the 
North-west  prairie  country.      It  also  occurs  in  dry  and  rocky  places 
along  rivers  and  lakes  in  the  wooded  regions  of  the  Hudson's  Bay  terri* 
tories,  as  far  north  as  the  mouth  of  the  Nelson  River. 

2T.  Butternut  (Juglans  cinerea^  L.) — Said  to  be  found  in  Nova  Scotia  Buttamuu 
on  the  east  side  of  the  Bay  of  Fundy.  Occurs  in  the  southern  counties 
of  New  Brunswick,  especially  King's,  and  along  the  St.  John  River 
above  Woodstock  j  absent  from  the  coast  and  northern  part  'of  this 
province ;  in  the  St.  Lawrence  valley,  nearly  as  far  down  as  the  city 
of  Quebec,  and  along  the  Ottawa  up  to  the  Madawaska,  from  which  the 
n<^them  boundaiy  runs  to  the  Georgian  Bay.  Large  trees  are  found 
in  a  few  places  in  the  county  of  Grey,  not  far  from  this  Bay. 

28.  Bitter  Hickory  (Carya  amara^  Nutt.) — Ranges  over  a  much  Bitter  hickory. 
larger  area  in  Canada  than  the  shell-bark  hickory,  being  found  around 
Montreal,  in  the  Eastern  Townships  and  along  the  lower  part  of  the 

Ottawa  valley,  and  thence  westward  throughout  the  southern  part  of 
Ontario  to  Lake  Huron. 

29.  Black  Walnut  (Juglans  nigra^  L.) — This  tiee  is  confined  to  the Biaok  wainuL 
tract  lying  south  of  a  line  drawn  fi*om  the  head  of  Lake  Ontario  to  near 

the  outlet  of  Lake  Hui*on. 

30.  Chestnut  (Castanea  xmlgaris,  Lara.,  var.  Americana^  A.  DC.) — ^In  Ohestnat 
the  district  along  the  north  side  of  Lake  Erie,  and  north-eastward  to 

the  north  shore  of  the  head  of  Lake  Ontario. 

Thx  Geographical   Distribution   of   Trees  Occurring  in  Canada 
but  not  Eepresented  upon  the  Accompanying  Map. 

1.  Tulip  Tree  (Liriodendron  tulipifera,  L. — ^At  Niagai-a  Falls  and  in 
some  localities  westward  neai*  Lake  Erie. 

2.  Silver  Maple,  White  Maple  {Acer  dasycarpumy  Ehrh.) — ^Eastern 
Townships  ami  province  of  Ontario  south  of  latitude  45°.  Generally 
confoonded  with  the  red  or  soft  maple. 

3.  Striped  Maple  {Acer  Pennsylvanicum,  L.) — This  small  tree, 
although  everywhere  scarce,  has  much  the  same  I'ange  in  Canada  as  the 
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ID  Qmspi  io  tlio  outlet  of  Lake  Superior ;  alw 
with  the  sngmr  nuftle  Kt  late  St  J<diii. 

4.  IfouifTAlH  Kavu  (J«(r  qiioafiifii.  Lam.) — The  most  northern 
apacoM  <^  nuftle.  Banges  from  N<nr  round  land  to  Jaraos'  Bay.  and 
■oKb-wcatward  to  Ldand  l4tke  on  ths  waters  which  rca<'h  th«  luta  at 
ToricFactoiy.  Th«  last  locality  at  iriiich  it  was  «)een  in  this  direction  is 
Oaorge's  laland,  in  Z^ke  'VHiuupeg. 

6.  Black  Hafli  (var.  .leer  nignam,  Miohx.) — Identitied  hy  tbo  Ut« 
Dr.  John  Bell  as  oooairing  at  Grenville.  on  the  OttAwa. 

6.  Sorr  Kaplx,  Aid  Matle  (^Aetr  rubrum.  L. — A  common  tree 
thiVig}K)ot  the  Maritime  Provincea,  and  in  Quebec  and  Ontario  soath  of 
latitude  49°;  has  a  alighUymOTetiarthem  ranf;e  Ihan  iheBUfjnr  maple. 

t,  KmrncKT  Coma  Tunc  {Gynmccladus  Canadensis,  Lam.) — Said 
to  occur  in  soathmi  Ontario.  Pntfbaaor  Winchcll  infcfmif  me  that  it  m 
flxmd  in  the  sontiieni  part  of  Hinneeola . 

8.  Wild  Flbv  {Pnmia  Amerietma,  Maruhall.)— The  nortiem  limit 
mna  from  near  the  city  cS  Quebec  to  the  eastern  extremity  of  Lake 
Supeiifn-.  It  occnre  on  the  Buny  and  tho  Ked  River  and  the  loww 
part  <tf  the  Aseiniboine,  and  at  the  south  end  of  Lake  Hanitoba. 

9.  Pioioif  Ohxbbt,  Shall  Sbd  OontBT  (Pnonia  Jaumrfamriea,  jU> ' 
— ^Tery  widely  diffosed ;  haa  a  high  northern  range,  amall  ffrimi|lw 
extending  in  most  regions  nearly  to  the  verge  of  the  timber. 

10.  Black  Chbrkt  (Prwitu  serettna,  Ehrh.) — Formeriy  a  valuable 
timber  tree  in  the  lower  Ottawa  region  and  Bouth-westem  Ontario; 
very  fioe  in  the  county  of  Bruce ;  now  nearly^cxhAnsted. 

11.  MoDNTAiN  Abu,  Rowan  (Pyrus  Americana,  De  C) — Abundant 
and  of  good  eize  in  all  the  Maritime  Provinces,  Anticosti  and  Gaspi ; 
thence  it  extends  westward,  the  northern  limit  touching  Jamea'  Bay. 
Further  west  it  is  found  of  small  size  aafar  west  as  Island  Lake,  ou  the 
Sbamattawa,  and  to  Whit«  Mud  Falls,  on  tho  Nelson  River,  seventy  or 
e^hty  miles  below  Lake  Winnipeg.  This  tree,  which  is  of  a  northern 
habit,  probably  attains  its  greatest  perfection  around  the  Gulf  of  St, 
Lawrence  and  Lakes  Huron  and  Superior. 

12.  ScABLET-FRTnTED  Thobn  (Cratiegtts  coccinea,  L.) — Common  in  the 
aouthem  and  central  latitudes  of  Quebec  and  Ontario,  but  its  northern 
limits  have  not  been  accurately  ascertained.  Between  Lake  Superior 
and  Manitoba  thorn  bnahes  grow  as  far  north  as  the  international 
boundary,  but  not  much  beyond  it.  Thorn  bushes,  apparently  belong- 
ing to  this'  species,  were  found  by  Mr.  Cochrane  on  the  Grassbeny 
Kver,  twenty  or  thirty  miles  north-west  of  Pine  Island  Jjake. 

13.  CooKSPUB  Thorn  {(JraUegut  crus-gaUi,  L.) — Ontario,  except  the 
mwe  northern  parte.  In  Manitoba  a  thorn  which  appeara  to  be  iden- 
^cal  with  this  species  is  abundant. 
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14.  Black  Thorn  {Cratcpgus  tomentosa,  L.) — In  the  southern  parts  of 
Quebec  and  Ontario. 

15.  Flowering  Doo-wood  {Comus  florida^  L.) — In  southern  Ontario 
only.  Most  common  apparently  at  Niagara  Falls,  and  westward  to  the 
valley  between  Dundas  and  Ancaster,  but  rarer  on  the  higher  grounds. 

16.  SouR-GUM  {Nyssa  multiflora,  Wang.) — Dr.  llurlbert  informs  me 
that  this  tree  grows  in  some  parts  of  southern  Ontario,  but  I  have  not 
observed  it  myself 

17.  Sassafras  (Sassafras  officinale,  Nees.) — From  the  Niagara  River 
to  Ancaster,  near  the  head  of  Lake  Ontario,  and  probably  other  parts 
of  southeni  Ontario. 

18.  Slippery  Elm  (C/ifwji/^/u/ra,  Miehx.) — Southern  parts  of  Quebec. 
Along  the  Ottawa  River  for  200  miles,  above  Montreal;  small  and 
rather  scarce.     In  Ontario  as  far  north  as  Georgian  Bay. 

19.  Rock  Elm  ( Ulmusracemosa,  Thomas.) — Eastern  Townships,  Lower 
Ottawa  valley  and  province  of  Ontario  south  of  latitude  46°.  Formerly 
common,  but  most  of  the  fihest  trees  in  all  these  regions  have  been  cut 
for  export. 

20.  Button  WOOD,  American  Plane-tree  (Platanus  occidentalism  L.) — 
Around  the  head  of  Lake  Ontario  and  in  the  western  peninsula,  espe- 
cially along  rivers  such  as  the  Grand,  Thames  and  Saugeen. 

21.  Shell-bark  Hickory  (Carya  alba,  Nutt.) — In  the  southern  part 
of  Ontario ;  rather  common  in  some  localities.  The  brown  hickory 
(6\  porcina)  and  the  white-heart  hickory  (C.  tomentosa)  are  also 
believed  to  occur  in  the  same  region. 

22.  Swamp  White  Oak  (Quercus  bicolor,  Willd.) — The  white  oak  of 
the  low  lands  in  the  Ottawa  valley  and  southern  Ontario  appears  to 
belong  to  this  species.  Near  Dundas  I  have  also  seen  what  I  took  to 
be  the  black  oak  (Q.  tinctoria,  Bartram.) 

23.  White  Birch  (Betula  alba,  L.) — This  species,  which  is  often 
mistaken  for  the  canoe  birch,  occurs  in  the  Maritime  Provinces,  and  in 
Quebec  as  far  west  as  Montreal,  and  probably  further. 

24.  Black  Birch  (Betula  lenta,  L.) — Often  confounded  with  the 
yellow  birch.  Occui*s  in  both  Nova  Scotia  and  New  Brunswick.  Iden- 
tified in  Gasp^  and  other  places  in  the  Province  of  Quebec,  and  in 
Ontario  as  far  west  as  the  Manitoulin  Islands. 

25.  Black  Alder  (Alnus  incana,  Willd.) — Abundant  along  sti^eams 
everywhere  from  Newfoundland  to  the  Saskatchewan,  and  as  far  north 
as  the  forests  extend,  biit  not  in  the  southern  parts  of  Ontario.  In  the 
Hudson's  Bay  territories  it  is  often  called  "  black  willow."  The  green 
alder  (A,  viridis)  has  also  been  noticed,  although  not  so  common  as  the 
black,  from  Newfoundland  to  Lake  Winnipeg,  and  northward  to  the 
verge  of  the  forests  around  Hudson's  Bay. 
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2S.  Willows. — Tbe  wUIowb  have  not  be«n  identified  with  t 
wptei&r.  »ccnnej  in  Iht.-  vanoiL-<  i-^ijd»  in  whi<'h  lh«  Kkore^cail  tamm  ' 
occur  tn  map  the  ^rengnphtntl  range  of  the  differeU  speeiiMi. 

ST.  LAW)K-T(MrrHK»  Poflas  ( PcipuJict  gran^datata.  Hirhx.) — Of  ■ 
■ovthem  hahit  (yimp«rcl  with  tfa«  Mpra.  Its  narthrard  rvt^t-  is^ 
MMn«wher«  between  that  of  tbe  sugar  maple  and  the  irbtte  | 
Abundant  in  New  Etrnoziwiclc  and  Giu<p^.  It  doex  ml  exteod  wesi  ■ 
&r  a»  Honiloba. 

28.  ConoK-wonD  {Popvlus  moniUfem,  Ait.) — Lsr^e  treos  occur  ai 
the  AMinibmne  Kiver. 

S9.  Pimtt  cmtorta  ([>»tii;l. > — Wi-^tcm  purt  of  the  Nartb-we«t  Tort^V 
toriea. 

30.  PtTTB  PiMK  (P.  Ti-jida.  Mil).)— In  eome  pUcea  ia  tbe  i 
valley,  an>l  at  tbe  ThoBMuid  Ivlands  on  the  ^.  Lawrence. 

31.  foniKMUHKB  Spihioe  ( Atact  Bngelmami.  Parrj-.) — Thin  i 
vhiefa  in  known  to  extend  lis  far  east  m  tlie  Black  Hilts  of  Dakola^J 
■aid  to  oovur  alao  on  the  apj>er  waters  of  the  South  daakaichewan. 
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LIST  OF  FOSSILS  COLLECTED  BY  DR  E.  BELL  IN  MANITOBA 

DURING  THE  SEASON  OF  1880. 

BY    J.    F.    WHITEAVES. 

1.  From   the    "Galena    Limestone"   (D.  2b.   Utica)    of    East 

Selkirk. 

Protozoa. 
MeceptacuUtes  Oweni,  Hall. 

C(ELENTERATA. 

Chlumnopora  cribriformis,  Nicholson. 

Columnaria  alveolata,  Goldfuss  (=FavisteUa  steUatUy  Hall). 

Streptelasma  comiculum  f  Hall. — Large  and  robust  variety. 

Cephalopoda. 

Sndaceras — like  proteiforme,   Hall,    but   with   more  closely  arranged 

septa ;  also  embryo  tube  of  the  same. 
Orthoceras  Simpsoni^  Billings. 
OrtJiOceraSy  Sp.  Undt. 

2.  From  the  "Galena  Limestone"  of  the  Banks  of  the  Red 

River,  in  the  Parish  op  St.  Andrew's, 

Protozoa. 
Beceptaculites  Owem,  Hall. 

CCELENTERATA. 

Columnopora  cribrifomiis,  Nicholson. 

JSdlysiies  catenulariUy  Linnd. 

Columnaria  alveolata,  Goldfuss,  non  Hall. 

MonticuHpora,  N.  Sp. — Fragments  of  a  small  branching  form. 

Monticulipora,  N.  Sp. — Portion  of  a  massive  hemispherical  species* 

MonticuUporay  N.  Sp. — Apparently  allied  to  M,  undulata,  Nicholson. 

Streptelasma  comiculum  ?  Hall,  var. 


Metepora  Trentonensia.  Nicholson. 
Ptilodict^a,  Sp,  Undt. — Fragment*  only. 


AhynehmeUa  capax,  Conrad,  var.  increhtscent,  Hall. 
flatystrophia  biforata,  Schlotbeim,  vnr.  lynx. 
OrtMs  testudinaria,  Dalm 
Strophomma  altemata,  Conrad. 
■  'Str^komena  camerata  f  Conrad. 
Stivphomaia  (T)  Nov.  Sp. 
Bireptorhynchui  filitexta.  Hall, 
Lfpiwna  sericea,  Sowerbv. 

(J,\ST1 

Alurchisonia  beUicincta,  Hall. 
Fusipira,  Sp.  Undt. — A  t'rament  of  a  caat. 
Sueaaia,  Sp.  Undt.,  allied  to  B.  bidortata.    Hall. 
Buearva  expansa  T  Hall.     A  badly  presei-ved  cast. 
CgrtoUtes  omatus  f  Conrad.     A  badly  preserved  caet, 
<^/rtoliUa  empnun,  Conrad. 

Cephalopoda. 
Actinoetraa  Lyoni,  Stokes. 
Aetinoceraa  Sichardsoni,  Stokee. 

CaOSTAClA. 

Leptrditia,  Sp.  Undt. 

Calymme  tenaria,  Conrad. 

Lichoi  TVentofiftuis,  Conrad. 

Ilkema  crassicauda,  Hall,  and  D.  D.  Owen,  as  of  Wahlenberg. 

Cheirvrua  pleurexanthemus,  Green. 

3.  FaoH  THB  Banks  of  Rbd  Rivsk,  Parish  op  St.  Andrew's,  but 
Apparxntly  from  a  Differbnt  and  Hiqhkb  Gkoloqioal 
Horizon — Probably  that  of  the  Nuoara  LnnsTOitB. 

CCELINTSKATA. 

Theeia,  Not.  Sp. 
Bridophj/Uum,  Sp.  Undt. 

Bbachiopoda. 
Strichlandinia,  Not.  Sp. 

C^ustaora. 
lUtamu  (Amuutei)  Sanimsit,  Korchison. 


HUDSON  8  BAT. 


APPENDIX  n. 


List  op  Plants  Collected  in  1880. 

The  plants  collected  during  the  season  are  enumerated  in  the  follow- 
ing list,  which  has  been  kindly  prepared  by  ProfesBor  Macoun,  P.L.8., 
of  Albert  University,  Belleville,  Ontario.  The  localities  of  the  species 
are  indicated  by  asterisks  placedjn  the  columns,  which  are  designated 
as  follows : — 

I. — York  Factory. 

IT. — Echimamish  River  to  Oxford  House. 
III. — Oxford  Honse  to  Knee  Lake. 
IV. — Around  Cross  Lake  on  Nelson  Eiver. 
V. — Hayes'  Elver. 
VI.— Hill  River. 
A.C. — PlantK  Crossing  the  Arctic  Circle. 

I.     II.   Itt.  JV.    T.    VI.  A.C. 


none  parviflora,  Michx 

•  multiflda,  D.C 

'         PeDQBjlTanica,  L 

'         Iticliardsoni,   Hook 

i   Th^lictnim   liioiconi,  L 

•  CorQutl,  L ' 

'    Kanuaculus  squatilie,  L.  Tar.  trichopb7lluj,Or.i 

"  cymbalariB,  Punb.... 


'  Flammuli 

I    CaltbA  palnstris,  L. . . 

!   Aquilcgia  Csnadenaia,  L 

I  lActff*  spicatA,  L.  Tar.  mbm,  Gr. 

14   BwTBcenia  pnrpnrek,  L 


I,.  Tur.  reptADB,  Or. 
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Nafitnrtiuin  palnstre,  D.C 

Catdaminc  biriniU,  L 

Ambu  i)«trvk.  L«ID 

Rrjnmtim  (hcininthoidcB,  L 

nophioides,  Fiicher.. 


Siiymhri 
DralA  i 


iDtermedlui 


,  r.rtv-  ■ 


Viuts  paluHtiis,  L 

CAHV'inivi.l.irK 

LychoiM   apet&la,  L 

aria  Uterifl..™,  L 

farmow,  Fi8ciii-r. . 

"        iiard[foIiii,  Ledib'?. 

p«p1ofd(^  L 

Sti:IlHria  m.'dift,  L 

Inngifniiii,  Mull!... 

Ijorralw,  BIki'I 

'         uligiiiimii,  UiiTT. , . . 

lu  nodouii,  Ft'Hxl 


igadiH  hypriRlollis,  K 
Htdyainim  Mnckuniii.  li 
Viria  Anicr<<;niia,  Miilil . 
LBtliyniB  oflimleiifUB.  H. 


Fragnria  VErRiniimn,  E 
Potciilillo  Sorvrfiiia,  L 
'        AnHeriiin,  1... 


I.      II. 'III..IV.1  V. 
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»« 

I.  1  II. 

1 

III. 

IV. 

V. 

TI. 

A.C. 

Raetcsxtri  Contimud.) 

: 

OS 

BtrigosuB.   Mich 

67 

AmeUnchier  Cwiftdenws,  var.  oblongifolia. . . 

• 

■ 

«2 
«3 

"        (..iy,;i.ittinidc-?,   L 

PanWisiii  j,iihi«ri«,  1, 

. 

HaLOBAOE^. 

ONiGHiCia. 

70 
71 

"         paluBtre,  var,  lineare,  Qr 

7a 

73 

74 

75 

76 

" 

78 

79 
SO 

UmiLLiriBx. 

AraliB  hiipida,  Michx.    .. 

CoRSiCl*. 

• 

'i 
1 

AI 

m 

■'        c»nii™,L ■.■ 

1  • 

1 

i 

•i 

«!t 

fl4 

RcBliCtM. 

QkUom  trifldutn,  L   ... 

I    KutloiiiiiiB  patnuta.  Book 

■•  MgllUfa.  Beolh....'. 

I    Alter  granuiiifoliua,  T.  A  O 

I       J      pimiccii«,L 

I   EfigeruD  acre,  L 

.    Solidago  iBDceoIata,  AJt ,.,,. 

!  "        CanwUiiii*,  L 

I   AcluU»a  miUtrolium,  L   

1   Leucanthemum  arcUcDm.  D.C 

Malilcaiia  Inodora,  L 

1    TauiCetDDi    Bnroneose,  Nutt 

'    Artemifia  CaDadeiula.  Hichi 

I    Antemianii  dioira,  OnrUi,  var,  roata,  WU. . 

'  plaolAf^nlfolia.  Book 

■'  Caipatbica.  K.  Br 

1    BcBccio  paluBtris,  Book 

aureui,  L 

I   Arnica  angnitj  folia,  TahL 

"       foUosa 

(  Bienuitini  Canodeiue,  Ulch.,  tm.  umbtlli 
1  tum,  Bich 

'   liabalus  racemosua,  Hook 

I   TaiaxBCuni  paJaiIre,  D.C 

I   UuIgediniB  pultbetlum,  !latt 


}   Campuiula  rotimdl  folia,  L 

EBICACIiS. 

Taccinium  oijaocvai,  L 

'  Canadcose,  Ealm . . . 

'  Vilis-Idaoa,  L 

'  ullgmamin,   L 

'  iDocrocarpon,  Ait.  ■  ■ 

I   Arctoitaphylos  nra-uFBi,  SprcDg. 

"  alpios,   Spreog. , 

!   Casaandra  (Alrculata,  Don 

I    Leduoi  paliutrc,  L 

I         "       Ifttitolinm,  Ait 

PyroU  minor,   L 

accnnda.L 

rotundifolia,  L 

dliptica,   Nutt 

.   Uonesefl  uuiBora,  Orar 

lU   Plknti(o  B^r,  L 
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No.. 

I. 

II. 

III 

IV. 

V. 

TI. 

A.C. 

Pbimclicea. 

• 

■ 

LturajiLkctJt. 

* 

SOSOFHCTLUIACEX, 

13) 

CwUlleU  psIlidK,  m.  wptentrloiulii 

: 

■ 

• 

:\ 

136 

"          palufltriB,  var.WlagBOTinna,  BuDge 

LlBIATA. 

• 

: 

, 

BoftiaimtitA. 

, 

, 

, 

QtmiAiikcsM. 

144 

QeutlMUL  amuHllR,  L.,  m.  acuta,  Or 

• 

• 

• 

CatsaroDiAcis. 

IBl 
IBS 

31wiwpodium  »lbtim,  L 

BUtmn  capitatom,  L 

• 

• 

POLiaOHlCIA. 

1B3 

Poljgoaum  amphibium,  var.  aquaticiun 

: 

IKK 

*     L 

lochin  palortre,  L. 
3  BacittKik  TaiWaJlM,  Ei^rin. 
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HkbtnuiB  hypprborpa,  LiDdl . . 


Bpiraothca  Ri>mADZDviaDa,  Cham . . 

Listen  COD  vnllorioidp)',  liich 

CoTollorbiu  iDDatB,  K.  Br 

CTpripedlatD  pabeacens,  Willd 


I.     II.  III.    IV.    T.     VI,  A.C, 


Sjisyrinchlam  BennndiaDum,  L.. 

TofitfliJia  pal  iistris,  Huda 

t^milacina  ati-llata,  Deaf 

"  trilblia,  Deaf 

Mtttii*,  Ker 

Ulium   PhilndelpbtctiiD,  L 


!nlft  pnrviflnm,  Dcgv.,  t 
icai  Baliicns,  Deth... 
''  cantaiieuH,  Bmilli. 
"      tenniH,  Willd.... 


CVPERACKA. 

EleochariB  pduitria,  B.  Br 

ScirpuB  coiBpitosuE,  L 

Eitoplioniiu,  Hlcbx.^. 

Btrovirens,   Uuhl 

|ErIopboniiii  gracilc,  Koch 

-[  stm'a,  L 

anrea,  Nutt 

gynocmtep,  WoraHk . . . 

BCoparia,  8chk 

■trirtk,  Lam 

terelliiKCola,  Oood 

utricuUta,  Schk 

QtlAMIXEiT.. 

AgToetSu  rcahm.  Willd 

CaUmogroBtiR  Mtricta,  Trin... 

Glyceria  eervata,  Trio 

aquutica,  Smitb 

Pna  alpini,  L 


BromuB  ciliatiu,  L 

Trilicum  rt peDB,  L 

danjstacbTDm,  Gi>7 

Aim  ctEBpilOEa,  L 

tJierochloa  borealia,  Boem.  ft  BcbnltM.. 
BecknuuiDia  emcnformia,  Hook 


::i    i 
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I.     II.  lU.  IT.    T.    VI   ML 


£qcuetace.«. 

m  •jlvaticutii,  L 

piatcDM,  Ehrh 

paliutre,  L 

limacum,  L 

sclrpoldei,   Ulcbx.. 


FolTpodlam  TuIgBrf,  L 

AllowHUS  acroctichoidep,  Spreng. . 

Phegopteria  Dryopterf n,  Fee 

CytfopteriB  fntgiliK,  Benth 

Woodda  IlveniiB,  B.  Br 

Botijcbinm  liinuia,  Swarls 

"  Virginknm.  Sirftrtx.. 


LvcoPouiicE.e. 


Bryiim  niltaiiB,  Si-liri'ti 

biiiinni,  Scliri'b 

Aulntoninium  iMiliiiitrp,  L. . 


.  Blaiid . . 
UHpiilHtuin.   I 
Hypnum  L'DriElfolliiDi, 


Schrebcri,  Willd  , 


LlCTIESES. 


234  .Usnea  borbiita,  Fries 

255  'AlectoriH  jubiitB,  Ai'h 

256  Peltlgera  apbtliom,  HufTm 

2ET  .CladoDin  cornuta,  Fr 

258  "         cornucopioiden,  Fr 

259  ■       "  isngiferina,  ITolfm 

260  '       "  "  var.  alpcstrU.  T 
201         "          gracUiB,  var.  brbriija,  Acb,. 
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Professor  Macoim  also  gives  the  following  interesting  notes  and 
grouping  of  the  species  : — "The  greater  number  of  the  species  belong 
to  the  Ontario  flora,  but  there  are  a  large  number  of  these  which  are 
only  found  in  the  cold  woods  bordering  the  shores  of  Lake  Superior. 
These  are  boreal  or  Alpine  in  their  habit,  and  are  given  in  the  accom- 
panying list.  Those  which  have  been  detected  also  in  the  Rocky 
Mountains  are  followed  by  the  letter  JR.,  while  the  species  which  cross 
these  mountains  are  followed  by  the  letter  W. 

Lake  Superior  Species. 

Anemone  parviflora.     R 
multitida.     W. 
Ranunculus  Cymbalaria.     W. 
Arabis  pet  rani.     "W. 
Draba  incana.     \V. 
Viola  palustris.     W. 
Sagina  nodosa.     W. 
Yicia  Americana.     W. 
Potcntilla  tridentata.     R. 
Parnassia  palustris.     W. 
Lonicera  involucrata.     W. 

"  cceriilea.     R. 

Viburnum  pauciflorum.     W. 
Aster  graminifolius.     Slave  Lake. 
Erigeron  acre.     California. 
Tanacetum  Iluronense.     VV. 
Nabalus  racomosus.     Prairies. 
Vaccinium  Vitis-Idiea.     W. 
"  uliginosum.     W. 

Pyrola  minor.     R. 
Pinguicula  vulgaris. 
Castilleia  pallida.     Var. 
Mertensia  paniculata.     R. 
llalenia  deflexa.     R. 
Polygonum  viviparum.     W. 
Comandra  livida.     W. 
Empetrum  nigrum.     W. 
Luzula  parviflora.     Var.     W. 
Carex  atrata.     R. 
Poa  alpina.     W. 
Allosorus  acrostichoidee.  W. 
Botrychium  lunaria. 


Tbere  are  likewl^  a  few  which  ext«[kl  soathwant  and  become  mixed 
with  the  pnirie  flora  (P);  hat  hare  not  been  detected  in  the  Maritime 
Provincea.  Others  ag*>n,  are  foand  in  the  Rockv  MoontainB,  and 
often  paas  southwards  into  the  United  States.  The«e  are  indicated  by 
the  letter  R 

Anemone  RichardiMDi.     R 
Arenaria  rema.     R 
''        formoea.     R. 
"       naidifolia.     R 
Potentilla  diveisifolia.     R 
Ribe«  Hndaonianam.    R 
Saxifraga  HircDlns.     Saskatchewan. 

"        tricnspidata.    Lake  Winnipeg. 
Heachera  hiepida.     P. 
Bpilobinm  tetngonnm.     P. 
(^cala  viroaa.     F. 
NardoBmia  sagittAta.     P. 
IieDcanthemnnk  artlcom.     W. 
Senedo  paloBtnfl.    P. 
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Arnica  foliosa.     P. 
Mulgedium  pulchellum.     P. 
Hedysarum  Mackenzii.     P. 
Pedicularis  palustris.     Var.     W. 
Gentiana  propinqua.     E. 
ElsBagnus  argentea.     P. 
Salix  reticulata.     E. 
Tofieldia  palustris.     E. 
Triticum  dasystachyum.     P. 
Beckmannia  erucaeformis.     P. 

Only  two  species  remain  to  be  accounted  for:  one,  Sisymbrium 
sopbioides,  seems  to  be  very  local,  unless  it  be  united  to  S.  Sopbia, 
wbicb  is  reported  fi*om  Quebec.  Matricaria  inodora  is  more  northern 
than  any  of  the  others,  and  is  reported  from  far  north  of  Hudson's 
Bay. 

On  the  whole,  the  collection  indicates  a  much  better  climate  than  is 
generally  supposed  to  be  found  near  Hudson's  Bay,  and  no  plants  that 
seem  to  have  been  collected  a  few  miles  from  it  show  a  more  boreal 
climate  than  is  to  be  found  in  Quebec,  where  wheat  and  other  cereals 
have  been  cultivated  for  many  years.  I  consider  the  collection  a 
representative  one,  as  it  evidently  contains  all  the  more  prominent 
species.  It  is  true,  many  of  them  are  shore  plants,  or  those  found 
along  river  margins,  but  this  fact  does  not  make  any  material  differ- 
ence as  regards  the  climate,  since  the  river  banks  seem  to  indicate  the 
extremes  of  temperature  in  any  given  locality. 

There  are  a  few  species  not  enumerated,  of  which  I  am  in  doubt. 
These  I  shall  send  away  and  get  named  very  shortly." 
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LIST  OF  COLEOPTERA  COLLECTED  IN   1880  IN  MANITOBA 
AND  BETWEEN  LAKE  WINNIPEG  AND  HUDSON'S  BAY. 

I  am  again  indebted  to  Dr.  J.  L.  LeConte,  of  Philadelphia,  the  well- 
known  entomologist,  for  kindly  detennining  the  Coleoptera  which  we 
collected  last  season.  The  specimens  were  obtained  in  four  different 
localities,  and  the  names  of  the  species  from  each  of  them  are  given 
separately.  In  regai'd  to  this  collection,  Dr.  LeConte  remarks : — 
"There  are,  as  you  will  observe,  no  undescribed  species  except  one 
Graphoderes,  which  we  had  from  other  localities,  and  which  will 
appear  in  a  monograph  of  Dytiscidnc,  soon  to  be  published  by  the 
Royal  Society  of  Dublin.  There  are  some  few  species,  notably  in  the 
Lirus  (or  Curtonotus)  group  of  Amara,  which,  on  account  of  the  num- 
ber of  indefinite  forms  in  the  books,  cannot  be  named  with  precision. 
I  have  kept  all  the  specimens  of  that  group,  so  that  at  a  future  time 
Dr.  Horn  or  myself  may  endeavor  to  establish  the  species  in  more 
limited  number,  but  with  nure  distinct  chiirai'ters." 

York  Factory^  Hadsons  Bay.     Aujust  and  September. 

1.  (-arabus  tu'datus. 

2.  "       Ciiiunissonis. 

3.  IMatvnu-^  styi^icus.     Ncwfoundhind  to  Alaska, 

4.  Ptorostichus  punctatissiinus. 

5.  '^  orinonuin. 

(),  T.  Cernai-a  (Lirus.)  T\v«j  s])eoios;  one  undetermined,  the  other 
seems  to  be  (\  retlexa,  JNitz.  The  sj)ecies  of  this  set  are 
indefinite  and  o])inionalive,  and  rcMjuire  re-arrangement. 

8.  Ik^mbidium  lucidum. 

9.  llydroporus  impresso])unctatus. 

10.  "  ovoideus. 

11.  ''  Undetermined;   near  Schonhen-i  of  Europe. 

12.  ''  modestus. 

13.  '^  tartai'icus. 

14.  ''  subtonsus. 
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15.  Cxaurodytes  longulus.     Lee. 

16.  (rraphoderes.     To  be  described  by  Dr.  Sharp.     Mass.  to  H.  B.  T. 

17.  Helophonis  lineatus. 

18.  PhilhydruH  perplexus. 

19.  Hydrobius  fusci2)es. 

20.  Aphodius  leopaixiiis. 

21.  Ellychnia  corrusca,  race  lacustris. 

22.  Clerns  undatuliis. 
-23.  Crioeephalus  agrestis. 

24.  Merium  Proteus. 

25.  Monohammiis  scutellatus. 

26.  Gonioctena  pallida. 

27.  Acalyptus  carpini. 

Norway  House  to  Oxford  House,    July, 

1.  Notiophilus  Ilardyi. 

2.  Carabiis  paliistri.s. 

3.  Metabletus  borealis. 

4.  Cymindis  cribricollis.     Dej. 

5.  PkTOstichus  punctatissimus. 

6.  •'  orinonum. 

7.  Amara  (Liriis)  rcflexa.     Putz. 

8.  "  ^*        eylindrica.     Lee. 

9.  "      protensa.     Putz. 

10.  Hai-palus  herbi vagus. 

11.  Bembidium  himaoulatum. 

12.  Creophilus  villosus. 

13.  Silpha  lapponiea. 

14.  Anisotoma  (undetermined  fragments.) 

15.  PediacuH  fusciw. 
IG.  Anatis  15-punetata. 

17.  Dermestes  talpinus. 

18.  Saprinus  oregonensis. 
IfK  Aphodius  leopainlus. 

20.  TrichiiLs  affinis. 

21.  Buprestis  Xuttalli. 

22.  Chrysolx)thris  trinei'via. 

23.  Corvmbites  triundulatus, 

24.  Seirtes  tibialis. 

25.  Podabrus  puberulus. 
i20.  Telephorus  fi'axini. 


nigritulus.     Lee;  n.  sp. 


28.  Ciena  ancUtalaa. 

29.  Meiium  Proteus. 

30.  Xylotreohos  imdala 

31.  Neoolftna  lettoogom 

32.  AcnuBOpB  ProteoB. 
88.  "        prfttenau. 
84.  Leptaraflnbargentaiu.     Yiir.  Himilis. 
8ft.  Ibmohammns  BOUteUutua. 
36.  Dcnucis  proxinik. 
3t.  Goniootens  pftlticUi. 

38.  Oalenios  aagittarue. 

39.  Gmptodeni  bimATgiiuita. 

40.  "         Not  detormined. 

41.  Tenebrio  molitor. 


Jjotoer  ^>rt  Oarry,  MmUaba,    Jime  and  Mji>. 

.  Oanbiu  tiedatuB,  race  Agasaii. 

I.  PUtynns  cupripeimia. 

L        "         capr«ns. 

I.       "        placidoB. 

I.        "         retraotos. 

I.        "         obeoletus. 

"         quadripimctatos. 
I.  PteroHtichua  orinonnra. 
'.  ■'  caudicalU. 

'.  "  (Poeciluu)  lucublaadus. 

,  Amara  (Lirus)  cylindrica,    Lee. 
'.       "       (Brudytua)  avida. 
i.       "       falla.\. 
I.       "      ol>eBa. 
I.       "       muaculus. 
i.  Agonodei-us  pallipes. 
'.  Harpalus  amputatus. 
t.  "        i>ennBylvanicue. 

I.  "        pleiiriticus. 

I,  "        her  bi  vagus. 

:,  BradycelliiB  rujwstriH. 
!.  Bembidiuni  salebratum. 
I.  Berosus  striatum. 
I.  LietrotropLus  cingulatus. 
».  Outhophagus  Ueuate. 
>.  Aphodius  validus. 
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27.  Aphodius  nuicola. 

28.  Trichins  affinis. 

29.  Dicerca  prolongata. 

30.  BuprestiB  fasciata,  race  Langi. 

31.  Melanophila  appendiculata. 

32.  Elater  apicatus. 

33.  Agriotes  fiicosus. 

34.  Podabnis  modestus. 

35.  Gastropbysa  polygon!. 

36.  "  cyanea. 

37.  Chelymorpba  argus. 

38.  Tenebrio  molitor. 


Cross  Lake,  Nelson  River.    July. 

1.  Notiopbilits  Ilardyi. 

2.  Carabus  palustris. 

3.  "        Berratus. 

4.  Galatbus  ingratus. 

5.  Platynus  sinuatus. 

6.  "         melanariuB. 
T.  PterosticbuB  orinonum. 

8.  ^'  mandibulariB. 

9.  Amara  (Lirus)  cylindrica. 

10.  "      fallax. 

11.  "      Sp.  Indt. 

12.  ^^      intcrBtitiallB. 

13.  HarpaluB  pleui'iticus. 

14.  Bembidium  bimaculatum. 

15.  "  nitens. 

16.  LaccopbiluB  proximuB. 

17.  Silpba  lapponica. 

18.  "     trituberculata. 

19.  Creopbilus  villosu£i. 

20.  Dicerca  prolongata. 

21.  BuprestiB  maculiventris,  race  inisticorum. 

22.  Corymbites  seripennis. 
2^,  Clems  undatuluB. 

24.  CriocepbaluB  agrestis. 
26.  Merium  Proteiis. 

26.  Xylotrecbos  undulatuB. 

27.  Pacbyta  liturata. 
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28.  Bonacia  prozimft. 

29.  "       magnifioa. 

80.  ''       liirticollis. 

81.  <'       BubtUis. 

82.  Plagiodera  intemipta. 
33.  Galeraca  sagittaris. 

84.  Hypolampsis  pilosa. 

85.  OBSdisnychiB  scripta. 

86.  XTpia  oeramboides. 
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APPENDIX  lY. 


MOLLUSCA. 

The  following  list  contains  the  names  of  some  species  not  enume- 
rated in  my  report  for  1879,  and  additional  localities  for  others  which 
were  there  mentioned.  With  two  or  three  exceptions,  the  species 
were  determined  by  Mr.  J.  F.  Whiteaves. 

A. — Land  and  Fresh  Water. 

1.  Vitrina  limpida^  Gould.    In  damp  woods  at  Norway  House. 

2.  Patula  striatellay  Anthony.    In  the  woods  around  the  lakes  of  the 

Winnepeg  basin. 
S,  Succinea  avalis,  Gould,  non  Say.     From  Noi-way  Hou«e  to  York 

Factory.     Very  numerous  at  the  latter  place  among  grass  on 

damp  ground  which  is  occasionally  covered  with  fresh  water 

at  high  tide. 
4r.  Limmea  stagnalis,  Linn.     In  nearly  all  the  lakes,   streams,   and 

marshes  from  Manitoba  to  York  Factory. 

5.  'Limncea  (Bulimnea)  megasoma^  Say.     This  fine  species  was  found 

living  in  considerable  numbers  in  the  Echimamish  River, 
between  the  Nelson  and  the  height  of  land.  Its  discovery  at 
this  place  is  interesting  on  account  of  its  great  distance  to  the 
northward  of  previously  known  localities  for  the  species. 

6.  Limncea  {Limnophysa)  palustris,  Mull.     {=L.  elodes,  Say.)    Nume- 

rous and  fine  in  ponds  at  York  Factory ;  also  abundant  in 
ponds  along  the  Eed  River  in  Manitoba. 

7.  Limncea  (Limnophysa)   catascopium,   Say.      Common  in  different 

parts  of  Oxford  Lake. 

8.  Physa f     Small  specimens  of  a  Physa  resembling  the  P.  ellip- 

tica  of  Lea,  but  possibly  distinct  therefrom,  were  found  in 
ponds  at  York  Factory. 

9.  BiUinus  hypnorum,  Linn.     (=Physa  elongata^  Say.)    This  species 

occurs  in  ponds  all  the  way  from  Manitoba  to  York  Factory. 
10.  Planorbis  (Planorbella)  campanulatuSy  Say.     Abundant  in  Lake 
Winnipeg  and  in  the  Red  and  Nelson  Rivers. 
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11,  PUmorbis  {ffelisoma)  trivolvis,  Say.    Some  very  large  epccimemof    ' 

thia  species  were  colleeU-d  in  the  Echimaiuish  Biver,  on  the  ] 

west  Bide  of  the  height  of  [and.     Although  common  in  ponds,  I 
marshee  aii<l  rivera  to  the  south  and  west,  it  wa4  not  obeeirecl 

to  the  uorthwai-d  of  this  locality.  j 

12,  Planorbis  {HeUsoma)  bicari/iatvs,  Say.     A  peculiar  variety  of  thia  J 

epecie^  ofcuiis  in  Lake  Manitoha.  | 

13,  Segmentina  armigera.  Say.     In  )>oiidit  between  Forte  Ellice  and    1 

Polly,     Collected  tJiero  in  1874. 

14,  Spharium  striatinum,  Lam,     i=Oyela&  edentuUi,   Say.)     Ponds  at 

York  Factory, 

B. — Marine. 

15,  Buccinum  Cenue  f  (rray.    Shores  of  Hudaoii's  Bay  noar  Yoric  Fac- 

tory. 

16,  Natiea  (Acrybia)  Jlava  ?  Gould.     On  the  oast  coaat  of  Hudson' 

Bay.  . 

IT.  Littorina  palliata,  Say.     On  rocky  parte  of  both  ohorei*. 
IB.  Mya  arenaria,  Lloii.     Kicbiuond  Gulf. 

19.  Mya  truncata,  Linn.  " 

20.  J/ucoma  eateurea,  Chemn.      Eaat  coaHt  of  Hudson's  Biiy. 

21.  Macoma  fragilis,  0.  Fabr. 

22.  Cardium  IsUmdicum,  Chemn, 

23.  Astarte  Uctea,  Brod.  k  Sby.  " 

24.  Myiilus  eduUs,  Linn.  " 
26.  Pecten  Islaadicus,  Chemn.             " 


J 
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APPENDIX  V. 


ANALYSIS  OF  THE  WATEES  OF  HAYES*  AND  NELSON 

RIVEES. 

The  three  samples  analysed  were  collected : — 

No.  1. — On  the  15th  August,  1880,  ^ye  wine  bottles  from  Hayes* 
River,  opposite  York  Factory. 

No.  2. — On  the  11th  August,  1880,  five  wine  bottles  from  the  mouth 
of  Nelson  River. 

No.  3. — One  wine  bottle  from  Nelson  River,  below  Sea  River  Falls, 
or  forty  miles  in  a  straight  line  below  the  outlet  of  Lake  Winnipeg. 

They  were  put  directly  into  clean  glass  bottles,  and  immediately 
sealed.  After  arrival  in  England  the  weather  became  so  cold  that  had 
the  samples  been  sent  to  Montreal  for  analysis,  the  frost  would  probably 
have  burst  the  bottles.  It  was,  therefore,  deemed  advisable  to  have 
them  examined  in  Britain,  and  for  this  purpose  they  were  handed  to 
Professor  William  Dittmar,  of  Anderson's  College,  Glasgow,  one  of  the 
best  known  water-analysts  in  the  Kingdom.  The  following  is  his 
report : — 

These  three  waters  contained  deposits  which,  in  each  case,  were 
removed  by  filtration  of  the  whole  sample  through  asbestos.  Hence  the 
analyses  of  the  saline  components  to  be  given  refer  to  the  clarified 
waters.  All  the  waters  contained  traces  of  organic  matter,  which,  how- 
ever, was  left  undetermined,  because  after  the  execution  of  duplicate 
analyses  of  Nos.  I.  and  II.,  and  an  analysis  of  No.  III.,  there  was  not 
enough  of  water  left  for  the  execution  of  any  of  the  modern  methods 
(^e.g.y  determination  of  organic  carbon  and  nitrogen).  The  mere  deter- 
minatioB  of  the  loss  of  the  total  solids  on  ignition  is  of  no  value  what>- 
ever. 

No.  I.— (Hates'  Rivbr.) 

One  Imperial  gallon  contains  in  grains : — 

SvBpended  matter,  dried  at  105*  C *875 

LeaTing on  ignition.......    ••• •......«••.•...••     -667 
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8alU  in  FUirtOe, 

Silica •. 0-92O 

Sesquioxides  (Al,  0,  and  Fe,  Oj).... 0-190 

Lime 2-480 

Magneda 0-700 

Potash 0.133 

Soda 0-456 

Salphnric  acid .' nil. 

Chlorine* 0-247 

Carbonic  add  of  the  carbonate^  reckoned  at  B'  Co, .  ^  • .  • .  2-960 

Total 8-086 

*  Oxygen,  equivalent  of  CI *056 

Total  aalts 8030 

Jlardnm  Determined  direcUjf  by  darVe  Proeeu, 

Nora.— 1*  of  hardnem  means   soap-destiojring  power  eqnal   to  one  grain  of 
carbonate  of  lime  per  gallon. 

Total 6*9 

Permanent 2*  4 


No.  n. — (Nelson  Eiver.) 

One  Imperial  gallon  contains  in  grains : — 

Suspended  matt6r,  dried  at  150'  C 0-552 

Leaving  on  ignition 019d 

SalU  in  Filtrate. 

Silica 0-915 

Sosquioxides 0*080 

Lime 2TyO 

Magnesia 1-180 

Potash 0.147 

Soda 1050 

.     Sulphuric  acid  (So^^) 4-370 

Chlorine* 0-58G 

Carbonic  acid  of  the  carbonates,  taken  as  R'^  Co 1  542 

Total 12  660 

•  Ox.,  equivalent  of  Cl.,=  -132  j   .  - .  Total  salts 12-52a 

JSardnett  by  Cktrk^t  Method. 

Total 8"S6 

Permanent i**  78 
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No.  in. — (Nelson  Eiver,  Below  Sea  Eiver  Falls.) 


• 


A  complete  analysis  of  this  water  was  started,  but,  unfortunately,  lost 
when  half  completed,  and  owing  to  the  smallness  of  the  sample  it  could 
not  be  repeated. 

Found — Grains,  per  Imperial  gallon : — 

Suspended  matter,  diied  at  105°  C 2-565 

Leaving  on  ignition -734 

In  Filtrate. 

Silica 0-576 

Lime 2-576 

Magnesia  and  alkalies •  •     Lost. 

Sulphuric  acid  proved  absent. 

Chlorine 0.1421 

Carbonic  acid  in  the  carbonates,  considered  as  R"  Co^^  (in 
this  case  determined"  acidimetrically  by  titration^  with 
aiurinc  as  indicator) 2*64 

Total  solids  (dried  at  105°  C)  determined  directly  (in 

^     only  70  grains 17-1  (Gr.  per  gal.) 

Leaving  on  ignition 7-5 

Sesquioxides  absent. 
Hardness  not  determined. 

(Signed),  W!  DITTMAR 


Anderson's  College,  Glasgow, 
4th  June,  1881. 
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TOBK  rAOTOKT. 
Skasonal  OB  PxBiosifl  Btchtb. 


UTK-Apin  u 

FintralnofraM. 

"V" 

OMWflntMHL 

Mve 

PloTtt  flnt  MM. 

HVli-lS.-.. 

Quae  Urda  pMriag  aotth  In  gi«^  nnaban. 

Itof" 

Rlw  broke  np  with  great  Ttoleiioe ;  «atw  »  fMt  ■taart 
low  «itei  ma^ 

JumIS 

BwaUowiflntMwn. 

JuiMlB 

ABglUt  1 

Flrefltea  Men. 

September  8.. 

Firet  anow. 

September  9.. 

Firrt  frost. 

1876— JuiMiTy  ai . . . 

ThIckneBB  of  Ice  in  current,  3'  8', 

Do.           do.            do.      i'T. 

April  30 

Do.          do.            do.      6'  1'. 

April  JT.... 

Firtt  rain  of  jmi. 

«»T  10 

River  broke  up ;  clewed  ont  on  16th. 

MVU 

Frogs  Bret  beard. 

M«y« 

Firft  thunder. 

Jane  S 

Laet  mow  of  *«uon. 

June  M-aT.. 

From  i  p.m  to  9  a.m.  3  in.  of  rain  fell. 

JbItSA 

In  fort;  minute*  1.7  in.  of  rain  fell. 

A"*™*- 

Fnm  3  p.m.  of  33rd  to  noon  of  !fith  8.3  In.  of  rain  feH. 

Septwber  IB 

nntinowofMuoa. 
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YORK  FACTORY. 
Seasonal  or  Periodic  Events — Continued. 


November  30 

December  31 

1877— January  31. . 

February  28 . 


April  28 
May  13. 
May  21. 
May  27. 
June  24. 


July  28 

1878— March    17.... 


April   4 

April  22 

April  23 

April  25 

April  26 

April  27 

May    15-16... 


Tbicknesfi  of  ice  in  current,  1 '  5". 

Do.  do.  do.       3^8". 

Thickness  of  ice  in  current,  4-'  8". 

Do.  do.  do.        5^2". 

First  goose  seen. 

First  rain  of  season. 

River  clear  of  ice. 

First  thunder. 

Hoar  frost. 

From  0  a.m.  to  3  p.m.  7.6  in.  of  rain  fell. 

J  Snow-birds  seen  ;  first  of  season. 
\  Tliickness  of  ice  on  river,  5''  8". 

First  rain  of  year. 


Goose  seen. 

Ducks  seen. 

Snipe  seen. 

Frogs  beard. 

Robins  seen. 

Ice  on  river  breaking  up. 

May  29 iLast  snow. 

June  1 'Mosquitoes  seen. 

June  9 'First  thunderstorm. 


June  20 

June  27 

September  9.. 
September  10. 
September  20. 


Fireflies  seen. 

■ 

4.3  in.  of  rain  fell  during  thunderstorm. 

6.5  in.  of  rain  fell  during  day. 

First  snow  of  season. 

4.1  in.  of  rain  fell  during  day. ' 


November  1 .  .^River  froien  over  at  Fort. 


December  31 .  Thickness  of  ice  on  river,  2'  9*. 
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APPRNDIX  VII. 
YORK  FACTORY, 

Table  SimwtNa  Dates  of  thk  Opkninr  and  Closinr  op  Hates'  River, 
AT  York    Factory,  compileu  friim  Autbentic  Records  by  Mt 

William  Woon,  METEORnLnoinT,  York  Faptory. 


Tkib. 

BiTKR  OPByBD. 

ElVEB    CLOMI). 

RHURia. 

1828... 

June   1 

Novmbet  15 

OppOHlle  Fort,                                            ^9 

1819.... 

May  lU 

n 

Ditto,                                                   ■ 

(830.... 

"     17 

Decsmbor    i 

Ditto,            A  remarkably  flrn;  neuaa. 

IB31.... 

"    aa 

Ditto.                     "                    " 

1833... 

"     35 

26 

Ditto. 

1833.... 

"     13 

'■        sa 

Ditto. 

1834.., 

"     -il 

11          3il 

Ditto. 

leas.... 

"    21 

18 

At  Mile  Sand. 

1838.... 

■'     Ifl 

2B 

Opposite  Fort. 

1837.... 

•'    11 

"            2S 

^I^^^^^M 

1838.... 

■'     23 

'.      ■      22 

^^^^^^H 

1839... 

11      22 

10 

Fiiston  tliu  !9th, and  opened  again  till  27(h. 

1840... 

"     12 

le 

At  Mile  Sand. 

1B41... 

"     10 

"            13 

Ditto. 

1812... 

"     17 

11 

Ditto. 

1813,.. 

"     3d 

i; 

Iiitlo. 

18(4... 

'1     13-10 

"            IS 

Ditto, 

1815... 

"     22 

ai 

Opfmaite  Fort.    CThia  dat«  rather  donbtfol.) 

1816,.. 

■'      7 

25 

Ditto. 

1B4T..; 

"      3 

15 

Ditto. 

1B18.., 

-     21 

"            28 

Ditto, 

18*9... 

"      18-2* 

27 

Ditto, 

1959.,. 

"     31 

28 

Ditto, 

i8ei... 

"     31 

December     9 

Ditto, 

1892,.. 

"     16 

Horember    S 

Dillo. 
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YORK    FACTOBY. 
Dates  of  Opening  and  Closing  op  Hayes'  River  at  Yort^FACTORY — Continued. 


Year. 


1853... 
1854... 
1855... 
1856... 
1857... 
1858... 
1859... 
1860... 
1861... 
1862... 
1863... 
1864... 
1865... 
1866... 
1867... 
1868... 
1869... 
1870... 
1871... 
1872... 
1873... 
1874... 
1875... 
1876... 
1877... 
1878... 
1879... 
1880... 


River  Opened. 


River  Closed  . 


May  26-30    November    9 


Remarks. 


'=     23 
"     21-24 
«     20-22 


it 


« 


« 


16 
24 
19 


Opposite  Fort. 
Ditto. 
Ditto. 
Ditto. 


<< 

14- 

19 

** 

17 

Ditto. 

(I 

24 

(( 

24 

Ditto. 

11 

13 

(( 

16 

Ditto. 

(• 

18 

({ 

19 

Ditto. 

a 

22- 

•28 

It 

16 

Ditto. 

(( 

24- 

■29 

it 

24 

Ditto. 

(( 

22 

tt 

30 

Ditto. 

It 

19 

tt 

26 

Ditto. 

u 

16 

tt 

20 

Ditto.^ 

• 

ti 

14 

it 

28 

Ditto. 

It 

23-28 

ti 

24 

Ditto. 

{( 

24-31 

it 

29 

Ditto. 

4 

ti 

25 

It 

6 

At  Mile  Sand. 

tt 

11 

it 

27 

Opposite  Fort. 

u 

12 

it 

23 

Ditto. 

li 

16 

a 

20 

Ditto. 

ti 

14 

It 

18 

Ditto. 

t( 

16 

tt 

20 

Ditto. 

(< 

19 

• 

ti 

16 

Ditto. 

11 

10 

tt 

24 

Ditto. 

It 

20 

u 

15-20 

Ditto. 

ti 

16 

u 

3 

Ditto. 

ti 

11 

tt 

23 

Ditto. 

It 

26 



••••• 

TOBK  fACTOBT. 
Tablx  Bhowino  Datis  or  thk  ()pe\in<:i  and  Closdici  or  Hatbb*  ftm^ 
AT  YoBK    Factory    compilkh  from  AmrENTir  Ito(K«Dfl  BI  Vk. 

WlLLuif  Wd'tn,  MErKonriLOGisT,  YmtK  Factubv. 


Tk 

B.     BiTKH  Orsstn. 

Rirme  Ciossu. 

RniAREB. 

1828 

...      Jnna   1 

Opposite  Fort. 

1S1& 

...     ittj  10 

"       n 

Ditto. 

l»0 

"     IV 

December    2 

Ditto.          A  ntnariMbl;  fine  tewon. 

1831 

"    as 

Ditto.                     "                    « 

1833 

"    3G 

»        ad 

Ditto. 

1883 

..t          "     IS 

1          83 

Ditto. 

1834 

«    8T 

"          20 

Ditto. 

1835 

"    21 

18 

At  Mitu  Sand. 

1838 

"     18 

"            2S 

Opposite  Fort 

18S7 

"     11 

u            25 

Ditto. 

1838 

"23 

"     ■     23 

Ditto. 

1839 

"2a 

IS 

Fast  im  the  19th,and  opened  again  till  a7th. 

1840 

"12 

"            IG 

At  UileSund. 

1841 

"     10 

"            13 

Ditto, 

1842 

"     17 

!1 

Ditto. 

1813 

'■     2S 

'■        i; 

Ditto. 

1844 

"      13-20 

16 

Ditto. 

1815 
1848 

1841 

"     22 

"7 
»       9 

34 

"          15 

OppugitB  Fort.    (This  date  rather  doQbtfnl.) 
Ditto. 
Diito. 

1848 

"     21 

"            28 

Ditto. 

1849 

"     18-24 

«          J7 

Ditto. 

1850 

"     31 

"        as 

Ditto. 

1851 

"     31 

December     9 

Ditto. 

1852 

"16 

NoTember    8 

Ditto. 
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YORK    FACTOBY. 
Dates  of  Opening  and  Closinr  of  Hayes'  River  at  Yort^FACTORV — Continued. 


Ybar 


1853.. 
1854.. 
1855.. 
1853.. 
1857.. 
1858.. 
1859.. 
I860.. 
1861.. 
1862.. 
1863.. 
1864.. 
1805.. 
1806.. 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
1879.. 
1880.. 


River  Opened.!  River  Closed. 


.1 


Remarks. 


May  26-30    November    9   Opposite  Fort. 

23         I         "  16  I         Ditto. 

21-24  I         <*  24  i         Ditto. 

( 
I 

20-22  i         "  19  Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto.^ 

Ditto. 

Ditto. 

Ditto. 
At  Mile  Sand. 
Opposite  Fort. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 


14-19 

u 

17 

24 

<c 

24 

13 

(( 

16 

18 

(( 

19  \ 

22-28 

It 

16 

24-29 

u 

24 

22 

tl 

30 

19 

(( 

26 

16 

({ 

20 

14 

u 

28 

23-28 

tt 

24 

24-31 

u 

29 

25 

tl 

6 

11 

n 

27 

12 

it 

23 

16 

ti 

20 

14 

u 

18 

16 

tt 

20 

19 

ti 

15 

10 

« 

24 

20 

It 

15-20 

16 

tt 

3 

11 

tt 

23 

26 

APPENUIS   viir. 


rOBK  FACTORr. 
IBS  OP   TBIl   ARBlVALa  OP   TUE   Hi'DStIN's     HAV    C'l 

AT  York  Facturv,  and  op  their  Sailinu*,  mik 

1789   TO   1880,   BOTD    ISCLtlBlVE- 


Tub. 

ABaiTu. 

Sailbd. 

BXHAKKM. 

1189 

AugiMt       -It} 

StptMnber  10 

The  King  Oeofge. 

im 

30 

'          11 

S«L  Horse. 

im 

October      A 

Se«  Horse. 

8 

Queen  CLbtIoWb. 

ItBl 

AngUM      20 

'^          IT 

Cm  Qtmp. 

ma 

••        15 
"          12 

"          S 

Prince  of  WftUs. 

"         27 

T 

Qu«.n  Cliwlrttfl. 

ITW*   

Scpli-lnUer    .'r 

"         16 

Vrlucu   uf   Wult^a. 

17B5 

Augu«      37 
"         11 

King   QcHirge. 
Queen  Chiiriotte. 

nee 

■■         20 

"      la 

King  Qi-uvge. 

"        18 

"          13 

Queen  Cbtirlotte. 

1797 

24 

-          IS 

King  Oworge. 

"          6 

Que^n  Charlotte. 

1T98 

Suptemlier    1 

'.         SG 

Kiug  George. 

■'         IT 

'•       as 

Qucdi^u  Churlolli-. 

IT99 

August     30 

<■       ti 

Sing  George. 

Scptombcr  13 

■■          21 

Qauen  CliarlottB. 

1800 

8 

"          24 

Princa  of  Wales 
Qaeen  Charlotlc. 

1801 

10 

King  Oeort;u. 

llOli 

AuguBt    aa 

"         13 

King  George.                                   | 

HUDSON  S     BAT. 

YORK   FACTORY. 
Arrivals  and  Sailikos  of  Visbbls — Continued. 


Year. 


Arrived. 


I 

1 802 i  September    9 

i 

1803 i     August      15 

«<         29 


1804 
1805 


1 806 


ii 


u 


ti 


6 
28 
18 


1807 I  September  1 9 


1808 


August      14 


i< 


14 


1809 


September    8 


1810 August      19 


1811 


September  27 


« 


24 


1812 August      31 


1813, 


1814 


September  26 


(( 


1815 


1816 

1817 

1818 

1819 

1820 

1821 

1822 

1823 

1824 

4  omO ..•••• 


August      28 
September    1 


(( 


22 


August      1 4 


<( 


It 


u 


n 


u 


a 


(( 


30 
16 
22 
10 
15 
20 
16 


Sailed. 


Remarks. 


September  18     j        Cerep. 


u 


u 


3 
3 


August      27 

September    7 

August      30 

October       4 

September    4 

«  4 

a  22 

u  ± 


King  George. 

Ceres. 

King  George. 


a 


(. 


ti 


u 


October 


« 


6 


September  14 

October       6 

September  28 


4( 


23 


Prince  of  Wales. 
King  George. 
Eddystone. 
King  George. 


ti 


u 


Eddjstone. 
Edward  and  Anne. 
King  George. 
Prince  of  Wales. 


(f 


u 


u 


u 
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October       5     H.  M.  Sloop-of-war  Convoy. 


it 


September    8 


«         27 


u 


u 


(( 


II 


u 


tl 


9 
14 
17 
11 
12 


The  P.  of  Wales.  Wintered  at  Churchill 
Britannia. 


Prince  of  Wales. 


II 


u 


Eddystone. 
Prince  of  Wales. 


tl 


u 


tl 


tt 


it 


tt 


U 


u 


YORK  FAOTOBT. 

lu  SiiUNtu  on  VkisBLs — Conliimad. 


Tuk. 

Abutki). 

Saiuo. 

Bkuahej 

laas 

ScptemlMrr    T 
IS 

SepfembBf  aa 

Fiince  of  Walea. 
Caudeu.    From  Hoow. 

mt 

Ao«iut    aa 

«          10 

Piiwn  of  V-le«. 

usa 

"         16 

■1        so 

Prtnoe  Bopctl 

IBM 

"         13 

"        18 

u 

-          9 

Angut    as 

Hontoalm. 

18S0 

"          14 

Scpteinb«f  IT 

FriiuM  Bopert. 

"        U 

"       38 

Cundeo. 

I93t 

"        26 

"        18 

« 

i»3a 

26 

No  date. 

Princ^  Bopwt. 

1833 

September    4 

September  -17 

Ditto.     Wjntoted  M  Churchill 

1834 

Augut      33 

Augut     30 

Ditto.     From  Churchill 

"      as 

t}epl«mbeT  13 

PrlncD  Georgu. 

1835 

li        33 
SrptemberU 

"        a4 

Prince  Rupeit. 
Koopariel. 

1.         ->4 

Prince  KaperL 

EHgle.  WinU-nd  at  York  Fa 

October       7 

Auga«t     28 

etotjr. 

1837 

AugiiBl      27 
September    1 

September  IC 

Prince  Lupert. 
PHdcu  (ieurge. 

1838 

August     27 

"         IT 

Princu  Rupert. 

1840 

•J 

_ 

1841 

Hi 

-          13 
13 

Priiiro  AlWit. 

'B« 

■•     " 

15 

Princt  Rupert. 

1843 

9 

>. 

1844 

"         11 

"         14 

a 

184ft 

"         10 

4 

.. 

Hudson's   bat. 

YORK     FACTORY. 
Abbiyals  and  Sailings  op  Vessbls — Continued. 


SI  C 


Yeab. 
1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1858 

1859 

1860 


ABBI>'ED. 


August 


« 


u 


a 


(( 


({ 


II 


ti 


u 


u 


u 


u 


6 
9 
13 
25 
30 
14 
13 
25 
13 
2 
12 


15 
24 
12 
15 
25 
15 
28 

September    3 
August     20 


u 


u 


tt 


(( 


.'{ 


(( 


19 

9 

26 

12 

12 

23 

26 

1 

16 

Sailed. 


September  19 


u 


(( 


6 


(( 


(( 


28 


11 

August      30 
September  1 2 


tt 


11 


August      30 

September  12 

August      30 

"         28 

September    9 

"        10 


u 


« 


« 


(( 


u 


II 


tl 


(( 


(( 


II 


20 
25 
22 
22 
18 
18 
18 
13 
17 
18 
8 


Rbmabks. 


Prince  Rupert 
H.  M.  8.  Blenheim. 
H.  M.  8.  Crocodile. 


2 1     The  Prince  Rupert. 


Westminster. 
Prince  Rupert. 
Chartered  ship. 


u 


II 


The  Prince  of  Wales. 
Prince  Rupert. 
Prince  of  Wales. 
Flora. 
Geo'-ge. 
Prince  Rupert. 


tt 


u 


1     Chartered  vessel. 
1 1     -The  Prince  of  Wales. 


it 


u 


u 


a 


tl 


u 


Prince  Albert. 

Prince  of  Wales. 

Baroness. 

Great  Britain. 

Prince  of  Wales. 

Effort. 

Prince  of  Wales. 


(( 


:# 


ISfll. 
1 882. 

tees. 

1804. 
IB61. 

laes. 

1669. 
IMT. 

ISM. 
ISW. 
ISIO. 

ISTI. 

18T2, 

1873. 
1874. 

18711. 

!S76. 
IBTT. 


SepUmber    ; 
AagQHt      I 


Augurt 
Sojiti'lubcr 


Saiuq. 

BUCAttU. 

PrilloeofW»la«. 

August     31 

Si(  Colin  CwapbelL 

S  ptcmber    S 

PiincE  ot  Wales. 

20 

OccMi  Nymph. 

J{ 


The  Piince  of  Walee.     Wlntemt  tt 

Totb  Kst'torj,  and  left  irith 
Tbe  Prince  Biipert. 


Octaa  SfBifh. 
Prince  Bopert. 
Ocean  Kymph. 
Printe  Bupert 
Stlioooer  W«lrnB-[  Yo7k'^' 
Prince  Bopert. 
Sihooner  Hink,  for  Hoc 
Wslrus,  tor  Londmi. 


Oct 


{Culled   >t 
Churtbilt  bcfuro 
n-^kmS   Vcrk. 


AaguBt      2 
Septrmlier 


HUDSON  S    BAY. 
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APPENDIX    IX. 


MOOS?:   FACTORY. 


Seasonal  or  Periodic  Events. 


1878 — January  19 

Slight  rain. 

Snow  in  woods  ten  inches  deep. 

Snow-birds  seen. 

F«'bruarv  16 

March  15 

April    5 

First  goose.    First  robins  seen. 
Blackbirds  seen. 

April    14 

April    30 

Frogs  heard.    First  thunderstorm.    River  open. 

Mosquitoes  and  swallows  seen. 

Garden  dog.     Some  seed  sown. 

Potatoes  planted. 

Swallows  appeared  in  force. 

Last  snow  of  season. 

May    1 

May    19 

May   21 

May   23 

June  4 

June  28 

First  Itghtning. 
First  snow  of  season. 

October   15 

• 

November  2 

River  frozen  over. 

November  4 

Snow  in  woods  five  inches  deep. 
Thirty  inches  of  snow  in  woods. 

December   25 

1879— March    24 

Snow- birds  feen. 

April    23 

First  thunderstorm. 

May   4 

Sufficient  snow  in  woods  for  sleighing. 
Last  scow  of  S'^ason. 

June  16 

July   24 

Potatoes  nipped  with  frost. 

September  13 

First  snow  of  season. 

1880— January  9 

Rain,  2  to  6  p.m. 

April    14 

r  Thunderstorm.      St.    Elmo's    fires    seen  on 
\      several  projecting  points,  10  to  12  p.m. 

June  2 

Last  snow  of  season. 

QKOLOOICAL  flIIBrVT  OF  OaHAOA. 


API'KNDIX    X. 


MOOSE   FACTORy. 
Dates  op  tus  Aerivals  of  thk  IlrDsiiN'g   Bav  Compant!!  Vkssklj 

AT    AtoUHE    FACTORy,   ANU    OF   THEIR    HaILISGS.    FOR    147    VkaES— 

1735  TO  18S0,  BOTH  isci.rsivB. 


Tmal 

Abkivkii. 

3ailid. 

r«*a.    1       Amiiv«i.. 

! 

StSlXD. 

1T33..., 

AupiBt      3 

August    30 

1767 

...     Angiut   14 

September   1 

1T3S.... 

15 

28 

1758 

. . .  Beptcmbet  16 

Octobw    J 

173?.... 

"            7 

"         U 

17GS 

"            4 

Seplembw  U 

me..,. 

.1            B 

'■         19 

1T60 

...      Angurt    26 

"        l« 

ITM.... 

4 

"        20 

1761 

9 

17*1.... 

"          36 

Beptembor    1 

1762 

"       1) 

1742.... 

July     27 

Angnrt     4 

1763 

...      Aagnst   S9 

1743.... 

AugOBt      3 

" 

1J64 

21 

Augast  :s 

IT44.... 

12 

1765 

. . .  S.  pumbec    4 

S,ptenlberlO 

1745.... 

July     2i 

29 

1766 

...      AagUBt      2 

.           8 

1746.... 

AupuBt    n 

"        2-, 

1767 

...  Stptimbfc    1 

1747.... 

■'          12 

22 

1768 

2 

9 

1748.... 

30 

29 

1769 

1 

B 

1749.... 

Jul7     27 

"          6 

m. 

. . .      August      1 

17B0..., 

Angutt   27 

Septoii.bei    4 

m, 

"         25 

mi.... 

"          3 

Angnst    10 

,.„ 

1' 

1T52.... 

13 

21 

1773 

...      Augnrt    26 

' 

1T63..., 
IT5I.... 

SeptmlKrr    4 
2 

S,pt.mb>rn 
"         15 

1T74 

...  B-'ptembtt    S 
...      August    23 

1T55,... 

Aagtiat    28 

"            7 

1776 

29 

If 

1756.... 

"         2_3 

1T77 

...  September  13 

M 

HUDSON  8   BAY. 


Abbivals  and  Sailinob  of  Visbbls — Coutinaed. 


91  c 


Sailbd. 


..I     August    22      September  17     ,1805.. 

«  I  i  I 

}'Did  not  reach  M  oose  on  account  1806. . 
of  ice.  Went  toC  hurchill  instead  1 

i  11807.. 

Septimbcr    5      September  29     ,1 


(( 


(( 


u 


(; 


u 


August    28 

«         24 

September  17 

4 

8 

August    16 

27 

16 

15 

29 

Septeml/cT  7 
August  1 7 
*'  22 
18 
29 
20 
28 

Sopttmbt-r    6 
;      August     31 

1 

September    8 


(( 


It 


u 


li 


li 


.-( 


u 


I. 


u 


it 


i( 


(( 


i. 


;( 


(( 


26 
21 
23 
30 

October     1 
'•  8 


(( 


u 


u 


August    23      September  14 


u 


u 


19 

26 

5 


i( 


(( 


I. 


22 
25 
I     October     5 
September  20     \\ 
23 


9 
10 
10 
14 
28 
28 
16 
21 

13    i; 


10 

11 

21     • 


1808.. 
'  1809.. 
1810.. 
1811.. 
1812.. 
1813.. 
1814.. 
1815.. 
1816.. 
1817.. 
1818.. 

1  1819.. 

!i 
ri820.. 

1821.. 

1822.. 

1823.. 

1824.. 

;1825.. 

I 

1826.. 
1827.. 
1828.. 
1829.. 
1830.. 
1831.. 


August    17     September  13 

i 

"         10  I            «          13 

September    4  "24 

August    14  \          (<        21 

August    '*!  September  30 


(( 


10 


September  25 


u 


24 


October  10 


August    26      September  28 


September    4 

«  2 

August    23 

September  20 


(( 


2T 
21 
24 
October     4 


ti 


u 


August    26      SeptimbcT  1 4 


17     I 


29 


19     ' 

15     ' 

I 
18 

29 

i 

16 
30 
11 
29 
31 
30 
27 


(t 


it 


It 


u 


II 


tt 


tt 


« 


tt 


tt 


tt 


(» 


tt 


ii 


II 
19 
11 
16 
12 
16 
22 
18 
10 
9 
17 
IG 


27 


aMOLoaiOAXi  Kasrtr  or  oasus*. 
Amutau  urn  SuuiM  OF  VRa4ii,B— ContJovstL 


Tmx.  Akbitri. 


YSAJl.    I         AUITIC. 


SeptemtKr 

Aagart    : 
BepUratwr 


BsplembeT  1' 
Angust    31 

August      ; 


September    ; 

August    2; 


arltoQ  Islaiiil. 
Beptentbur    S 


August    30 

September  13 

■■         10 

October  3 
September  10 

August  31 
Saptember    B 

Augiiat  31 
September    » 


.  Sepl«mber    2 
.  I     Aognst    33 


Septembei  13 
August    24 


8'ptraibeT   8 
Att(IUt    34 


SeptembflT  10 


ulton  UIbikL 
September  13 
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APPEXDIX  XI. 


SrATlSTICS    OF    THE    AVeATHER    FOR    TwO    YeARS   AT  YoRK    AND    MoOSE 

Factories,  Hudson's  Bay. 

Obser\'atoiy  stations  have  been  establisl^d  for  a  few  yeare  at  York 
and  Moose  Factories,  in  connection  with  the  Government  Meteoi'ologieal 
Office  in  Toi*onto.  As  these  aftbixl  complete  and  accurate  statistics  of 
the  weather  at  two  points  on  Hudson's  Bay,  about  seven  hundred  miles 
apart,  a  summary  of  the  results  of  the  observations  for  two  ^'eai's,  from 
each  station,  is  herewith  given,  as  being  among  the  best  means  of 
illustrating  the  climate  of  the  region  to  which  this  report  refers.  AVe 
are  indebted  to  Professor  Charles  Carjimael,  Director  of  the  Meteoro- 
logical Service,  for  copies  of  these  returns. 


(lEOLOOICAL    BUBVEY   OF  CANADA. 


■-B4ojni.  JO  -OS 

5n«^..OM,B„«« 

»   1 

-Jjpaariijo-as 

- 

■Ifcjja-jfl         1            =o«---o---_<t 

2 

E= 

JOiJllQ 

jr.iiiii.mv 

s  =  =  ^-   :  ;   M  =  =  = 

E 

S 

J32!::   :  I   :   issi 

; 

z      J"  >i*a 

s  1 

*    ,  J"  lunomv 

s 

_pni«J<.ii!l» 

>J- 

.41 

* 

!^ 

n«n'-''--'2gis£ 

a 

^-«_«5«3„,t3j. 

« 

M 

AIS 

^[;2--*"-»«"=as 

« 

!s       •< 

---sssss^gag 

s 

5 

■r. 

.,      =COS«3^„**     =      = 

3 

-a                        .**n.-2£«>«o^    = 

g 

■a'K              "-ssr,  E2"-2  =  = 

2 

■X         1          ^-^I^Silli'zti-^ZUSi 

^ 

„.^j;i;i.,        ;52:i;2;J;;;S 

5.,*.?; 

'SKJi^i^5=;iltiSi^" 

S 

IS 

s 

"    -.Jq*..," 

1-- 

■-    5    F^    S    a    £    11    S    a    S    ^    !;>    -^ 

°   *i  u  r.  5  K  s  s  S  .-r  s  fi  K 

'  -,  1,  ?i  '■  a  s  ^  sf  s  ?j  ■="  ?i 

i     ^     -     :-:     ;:     .■*     T,    r.    %     S     :-.""  fV" 

°    ■■'    ^    -:    S    *   S    si    i   K    S    '^    T 

K  f5  5"!i  ¥,  s  s  e  5  ;-:  a  V 

S    y    i^    i"  £   :s    4   i:    i    5    ^    ^  " 
i;    :?-    TJ    ;i    1'   K   5    fJ    S   :;    f    ^? 

°  =  ^  ^  i;  a  s  s  3  :^  r:  '  T 

.'-^    :=   :^    ;i   f:   ^   '^  ■£   'f.    :^   r.   s 

°    2    S    ^    S    S    S    E:    S   i;    i'i    =    i! 

M  M  N  M  H  1 
iIh  » Utiill 

iUDSON  S   BAY. 


I  f 


■raiojnvjo'ON        ]            S    :: 

«  ^  . 

^ 

"   «    >-    2    =    " 

S 

«.    -    , 

=   =    =.     ,    ^ 

■i*^j"-oK           1   i   i  " 

- 

i 

JO  (X«a 

^     = 

?1  =  => 
*  *  ^ 

S    S    2    S 

5 

JO  intiamv 

.=    ^*. 

< 

JO  ^«,i 

-=    =    =    «-_jaa«*«o 

g 

jojonocQv 

"■^^^^-S^-^S'^s 

.ssSsI    Sissssssasss 

1 

hi 

S 

E 

8 

-■Oi-L) 

AVK 
■Al 

sss-^'^anf,  s 

- 

- 

■■=--    =    -    2    '^    2    5    g     1 

■AV-9 

■a 

"S'='='-~'-'»-S2 
2    '=  "«    S    S    5    =    "    "    -' 

. 

■3-K         1 

S  a  a 
-    =   £ 

S   i3   s!   6    «   «   <= 

■..          1 

2   ::   "   a   a   2   S 

wnom- M.ua*v     i 

'SZ^l^'^:^'^^^ 

1  J3J^' 

» 

i  s  5  e  !5  5i 

,i     .ft     .a     s     =     c 

a  "=  2  s  s  !( 

t    e    •>    = 

sj  s  a  a 

■lWJ.O[ 

-i^ 

o    a    o    o 
a    V    12    ^ 

i 

0?,  ^ssriEssssss 

s 

» 

T.*3;aE3Sl:S« 

JO  111.SH 

• 

i    sa 

a  s  E3  E 
s?  £  s  ^ 

E?    3    n    3 

S    3    iS    S 

s  b  a  ? 

-TOK 

•  i  i  s  ti 

S    B    E    f 

^1 

■mdg 

• 

:    S   S    iS   S   6 

:    a    H   S    5   P 

«  e  s  s 
i!  s  ij  'f 

•mdB 

• 

i  s  a  E  s  a 

s  :i  K  ■? 

■ni-»I 

' 

iHSsassss^? 

ii 

E 

ii; 

If 

16  o  K  n 

> 

w"^ 

■^ 

^T9 

1 

Mo 

SSOLOonUL 

■ranrxT  or  oaxuml 

, 

YOBE 

FACTOEr. 

9  pM,   1876. 

as  Ml 

i 

1 

1 

i 

•< 

i 

1 

1 

i 

1 

i 

i 

. 

. 

. 

~T 

, 

c 

~r 

. 

. 

. 

• 

. 

1. 

-M.1 

Jl.T 

-T.« 

S.5 

SI 

e    M.T 

tt.t 

«.» 

»■> 

1B.0 

s.« 

4IJ 

t. 

-«.l 

-S.1 

■•.e 

U.S 

» 

s     »0 

•IB 

i>.i 

*4 

S-« 

4.t 

m' 

». 

-mi 

*•• 

M-t 

SLB 

21 

2    e.i 

4).> 

n.i 

mi» 

S.l 

-M 

1U 

4. 

~».9 

JT.0 

M.» 

n-i 

« 

a    »».8 

G4.S 

MJ 

n-T 

as 

!.• 

"l 

I. 

-B.0 

-1D.T 

«.fi 

B.] 

4S 

a    Kt 

tt.a 

ao-a 

«.i 

ist 

».« 

lU 

t 

■it 

-S.S 

-ao-s 

-!.B 

44 

I      «86 

m.% 

a-t 

«4 

Sl-S 

U.T 

.M 

T. 

-W.B 

■«.fi 

-U.1 

-7.1 

4t 

s    c« 

U.B 

6i.7 

A-a 

M.» 

1B.S 

.«.! 

• 

-M-t 

-a.T 

*.• 

4.» 

& 

•      «1S 

W.l 

n.a 

«i.a 

U.3 

■■4 

.«*' 

t. 

-11.4 

-S4.T 

-o.t 

12.1 

as 

7      «3» 

47  .S 

no 

tt.0 

»S 

tJ 

■•« 

U. 

-a.s 

-IS.0 

-n 

a 

2B.4 

31 

6    «r» 

W.S 

u.t 

».• 

■-• 

K4 

^ 

11 

-U.S 

.T.« 

-H 

s 

».l 

u 

f    «.l 

H.6 

4t.» 

n.« 

S.4 

^.4 

•ii^ 

1* 

-17-1 

-14.T 

-IT 

31.6 

26 

7      ♦13 

S7.S 

45.0 

to.o 

U.fl 

-a.i 

.«' 

u 

-9 

-ao.8 

-13 

3 

36.0 

27 

0      1t)i 

51.5 

fiO-t 

12.1 

18.1 

-11.8  -a.4 

u 

^ 

1 

-12.9 

-28 

3 

■J3M 

33 

7.    4S1 

55.1 

60.5 

36.4 

15.4 

-16.3    -17,7 

1ft 

^ 

-T.Z 

-26 

6 

IS-T 

46 

0      39.0 

57,6 

54.4 

37-9 

a.9 

-12.9, -30.1 

16 

-11.5 

-23 

1 

13." 

5A 

••      38  3 

52.4 

53.1 

43.5 

24.4 

-3.5   -a.) 

n 

11 

-5.1 

-U 

S 

12-1 

!=■) 

3      49  7 

62.0 

57.6 

45.6 

31. 4 

-11.6! -21.4 

18 

-0 

-4.0 

■10 

0      10.3 

i". 

7      66.6 

55.9 

48.5 

43.0 

SS.O 

-2-9  !  -31.6 

IB 

-14 

-22.5 

■15 

0|    20.S 

51 

3      SO 

4T,4 

18.8 

48.0 

33,1 

13.9  1  -30,4 

so 

-14 

-20.9 

6 

6,    31.2 

30 

8      3B 

45.5 

5C.5 

52.4 

32.9 

18.6  1  -J-'.3 

a 

-11 

-le.o 

b 

5 

33.6 

31 

0      42 

41.5 

66.1 

59.7 

31.4 

IS.g  1  -19,( 

a 

-13 

■2fl.5 

-8 

8 

33.3 

49 

2      03 

S3.fi 

70.6 

54.7 

33.1 

8-4  1    -0-1 

23 

-25 

.2T.S 

-2 

( 

512 

3i 

2      73 

S54 

66.9 

50.3 

31.0 

8.7 

-S-7 

ai 

■22 

-2S.1 

9 

19.0 

3A 

5      63 

65.9 

44.2 

46  5 

31.3 

7.1 

-0.8 

26 

-20 

-S3.B 

-15 

0 

31.2 

5- 

3      14 

664 

43.5 

i2.4 

25.1 

1-1 

5.5 

as 

-9 

-27.0 

40.S 

40 

0      46 

67.8 

47.3 

43.9 

HI 

-1.1 

3.5 

a 

-36 

-T.fi 

ao.i 

34 

8      45 

68.8 

46.1 

41.6 

21.1 

-».4 

-1.0 

a 

-3Z 

-0.9 

e 

10,0 

34 

5      52 

5S6 

34.3 

29.8 

-19.0 

-W.S 

» 

-a 

-116 

0 

0 

13.3 

50 

3      60 

56.3 

58.9 

,12.7 

SI.O 

-20-2 

-17.1 

» 

■30 



2 

B 

18.7 

32 

5      53 

69.3 

54.6 

31.6 

.12.4 

-17.9 

-fl.S 

81 

29 

77.0 

48.9 

29.1 





^ 

a 

=    =    e    o 

0    c 

0    e 

0  a  s  «  =■  •  S 

?    K    S    P 

"  i 

a  ? 

255: 

*    7 

^  4 

1 
1 

•ttnunojH 

«   a  -  -f  S  'r  * 

S    2    '    " 

=    S 

=    !) 

-»=».„„ 

»  1  i  ^  s  -  1 

S   1   S   S 

»    « 

?? 

s 
s 

-mnrainipg 

=     s     -S     *     -1     s 

»  a  g  a  «  a  [. 

S  ^  1  s 

1    ' 

3  S 

"■"»!"« 

*  si  s  s  fl  s  1 

^   1  1    S 

^    I 

a  s 

""""l^'-K 

o     ■=      «      *       3      « 

"   9   4   S   ^   S    !( 

ills 

I    1 

S  a 

mnmiirtti 

•  iim  J 

i  1  1  1 

1   E 

S  9 

I 

vinu,D!H 

"   S   G   5   S   3   £ 

S   S   5    ^ 

«   K 

s  s 

-lIhi«iii.H 

»   S   S   a  fe   £   5 

C   S   S   5 

«   S 

s  s 

■5 

"DinmiatK 

■■5SSSS!3SSSSr 

S    3 

a  3 

mtiinii.H 

S    3 

SI 

1 

tnnminiK 

"SsaB^assIs 

IS 

i  t 

■""■•"!"« 

■"sls^glSair 

®    5 

*  0 

3    S 

s 

■mniniaiie 

'ssr.  s^a^^s'&as 

Si   9 

iDiiinpnH 

"saKSSSteffiSSa:: 

1   1 

i 

.™„,„ 

pI^Isss^s^ss; 

^   S 

nniniiMK 

1 

■mnioioiK 

•S-M'S'fT???^?!?^ 

nnninn 

•-r-j^^s^f-ss^sf- 

1 

•?i?i??iiMi??? 

mtuninpi 

•????i??=?#??^? 

1 

■oniraiatH 

"  M  ;      ill   \l  ■  ;??? 

■mnminjf 

•Ml       ;   i   :   i   ;   i   i  ??? 

J  ^  ^  4  u  « 

^  i  ^  s 

;=  2 

^i       1 

^^                98  c 

I        If 

1} 

■ 

oBOLouicAL  sramr  or  caxaiu.                                   i 

»d^^«^^^^"'r--s-*'f  =  v-? 

1 

■nidiaiH 

=5i?i?SS-^-  =  2?5?«  ' 

■qmnipwil 

t 

nniwiniH 

»^  =  8Ki3aaai!aF!--as!aa 

-BanKTm 

"IsSsllR^x^iss^Gii 

BCKBIOIH 

•lll^eslsSffissl^ss    I 

-"^■« 

"OSHi'SSSaSSSSSSSH     -■ 

i 

.■natra<jj 

=;'S33K^^SS9^f!a^=9!; 

-nnv^^a 

=  =   =  «  =   =   =?'=  =   =   =  '=«>«==  = 

1 

1     .c.7oe3«ni:r<as«en.=    eo«|g 

■UUBIKiH 

=5i=KsS8^RBsatesaea* 

1 

■rainaiH 

-mnnuiiiH 

"agssgsasEPsasses    ; 

i 

■mnautiiK 

-«sss3TBs«isa5a==Bi!as 

"-H"" 

=llfel£ilnlils3  =  Esa 

&I 

i 

o3riSS^52l^i  =  ls"-^   -■ 

1 

MBXUUCOK 

"SSisHNss&sssf^sss    ■ 

S 

1 

1 

1 

-BnttquiK 

-a^ffiS^3^fSaS^^   =   =    TS 

■ninun«M 

=  3Sn    =    S'fZ2*aSTT"»^»S 

1 

.BDmimK 

■■111IUK.M 

"ii^^iiiiii^ii^a  \  = 

■='=='=*   =    =   «=■=    =    '=■    =    '»->     :: 
=  T7    =    U22T^HgatSI'7T«      :: 

1 

.UDtaiuiH 

"■7  =  =?^H2uaijs^^E?s(f§ 

■""'«!'"« 

<'«»aa"VT'r'F:^2'T"f^^f^ 

' 

i     ::::■:::::■:.■■::     J 

ht:i>80n  s  bay. 


99  0 


YORK  FACTORY. 

Mean    Daily    Temperature  from    Obaeruations   at  7    a,m,,    2 

and  9  p,m,^  1878. 
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MOOSE  FACTOEY. 

Mean  Daily  Temperature  from  Observations  at  9  a,m.,  2  and 

9  ;>.m.,  1878. 
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MOOSE    FACTORY. 

Mean  Daily   Temperature  from  Observations  at    7  a.m.,   2  and 

0  p.m.,  1880. 
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Alfred  R  C.  Sblwyn,  Esq.,  LL.D.,  F.RS.,  Ac, 

Director  of  the  Qtological  Survey  qf  Canada. 

Sir, — The  present  Beport,  comprising  the  result  of  the  explorations 
of  the  past  two  seasons  in  northern  New  Brunswick,  is  herewith 
submitted.  The  map  to  accompany  it  has  been  prepared  on  the  scale 
of  four  miles  to  one  inch,  in  conformity  with  those  lately  published  of 
the  southern  pai-t  of  the  Province,  but  from  the  lack  of  some  topogra- 
phical details  which  will  necessitate  a  few  weeks'  further  survey  to 
ronder  complete,  it  has  been  deemed  best  to  withhold  its  publication 
till  next  year. 

During  the  season  of  1879  I  was  assisted  by  Mr.  Frank  D.  Adams,  AMiBtanti. 
B.  Ap.  Sc,  now  permanently  attached  to  the  staff  of  the  Sui-vey,  and 
by  Mr.  Thomas  D.  Peers,  of  Halifax,  N.S.,  and  in  1880  by  the  latter  of 
these  gentlemen.    Our  thanks  are  due  especially  to  Messrs.  W.  J.  Obiicationa. 
O'Brien  of  the  Customs  Department  and  Savings  Bank,  Bathurst,  for 
many  kind  attentions,  to  Messrs.  Burns,  Adams  &  Co.,  of  the  same 
place,  who  kindly  furnished  us  with  the  means  for  towing  our  supplies 
up  the  Nipisiguit  Biver,  and  also  supplied  us  with  provisions  from  their 
depots  in  the  interior,  and  to  Mr.  Joseph  Hickson,  Fishery  Inspector 
for  the  County  of  Gloucester.    Also  to  Mr.  Beid,  of  the  Clifton  Gnnd- 
stone  Quarries,  and  to  the  Crown  Lands  Department  for  copies  of 
surveys  of  rivers  and  other  information.     The  work  of  the  Sui'vey 
during  the  season  of  1879  consisted  principally  of  the  exploration  of 
the  Bivers  Nipisiguit,  Upsalquitch,  Bestigouche,  Tobique  and  its  right 
hand  branch,  and  the  T^to  k  Gauche,  embracing  a  canoe  journey  of  some  Area  examined 
650  miles  ]  surveys  of  the  coast  from  Bathurst  north  to  Campbell  ton, 
and  of  the  roads  in  the  counties  of  Bestigouche  and  northern  Gloucester, 
as  well  as  examinations  of  the  Devonian  rocks  in  the  vicinity  of  Dal- 
housic  before  undetermined.      In  1880  the  work  embraced  the  Jacquet 
Biver  and  the  Quebec  shore  from  the  Metapedia  to  the  mouth  of  the 
Neuvelle  Biver  opposite  Dalhousie,  the  exploitations  of  the  North-west 
Miramichi  and  its  branches,  the  Sevogle  and  Little  South  West  to  their 
sources,   the  main  South-west  Miramichi,   the  south   branch  of  the 
Nipisiguit,  and  the  wilderness  country  lying  around  the  heads  of  these 
streams,  and  road  sui-veys  in  southern  and  eastern  Gloucester.    In  the 
greater  part  of  the  area  embraced  in  these  explorations,  the  work  was 
necessarily  performed  by  canoe ;  good  chain  sui'veys  of  the  principal 
rivers  being  often  obtained  from  the  Crown  Lands  Department  of  the 
Pi'ovince,  by  means  of  which  our  work  was  greatly  facilitated.     The 
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asn4«har-  entirely  unsettlod  etaW  of  the  country  inland,  and  it*  dcoae  I'oi-est 
ths'intarln? growth,  oftcD  blowD  dowH  and  forming  an  impenetrable  jungle, 
i-endei-ed  the  work  voi-y  difficult,  and  Iho  tracing  of  goological  bounda- 
riee,  with  accuracy,  in  many  places  an  iiner  impossibility.  During  tbe 
two  seasons  n>;arly  2000  mileo  of  exploration  in  canoesi  and  nearly  1000 
miles  of  road  and  other  eurveyfi  were  accomplished  ;  and,  ooneiderinR 
tbe  a II satisfactory  character  of  the  country,  it  h  beliovod  that  the  rela- 
tions and  bouudariee  of  tbe  different  geological  formations  have  been 
determined  with  a  fair  approach  to  accuracy.  A  series  of  photographic 
views  was  also  obtained,  illustrating  points  of  interest  along  the  pHu- 
cipal  rivci-s  and  the  general  character  of  the  country  and  its  acenerj. 


I  hace  the  honor  to  be. 


Your  most  obediunl  sorvatit, 


I 


Geological  Survey  C 
Uay,  1881. 


REPORT 


ON      THE      GEOLOGY      OF 


NORTHERN    NEW     BRUNSWICK, 


EMBRACING  PORTIONS  OF  THE   COUNTIBS  OF 


lESTIGOUCHE,  GLOUCESTER,  AND  NOETHUMBERLAND, 


BY 


R.  W.  ELLS,  MA. 


Previous  to  the  commencement  of  the  work  in  this  portion  of  the 

ovince,  in  1879,  the  determination  of  the  various  geological  forma- Jf^^jj  p'«"    . 

ns  was  of  a  very  general  character,  and  their  boundaries  somewhat  **»i«w«»- 

►sely  defined.     Explorations  had  been  made  to  a  limited  extent  along 

)  coast  by  Sir  W.  E.  Logan,  in  1843,  in  connection  with  the  so-called 

naventure  formation  ;  by  Dr.  Abraham  Gesner  about  the  same  date, 

3  result  of  whose  observations  appeared  in  his  report  to  the  New 

unswick  Government;  by  Prof.  H.  Y.  Hind,  in  1864,  who  made  a 

iverse  of  the  Tobique  and  Nipisiguit  Rivera,  as  also  of  the  main 

ith-west  Miramichi,  by  whom  the  great  bulk  of  the  metamorphic 

?k8,  as  seen  in  these  streams,  was  assigned  to  the  Quebec  Group,  and 

lose  report  to  the  New  Brunswick  Government  (1865)  contains  a 

ge  amount  of  very  valuable  information.     Brief  papers  also  appeared 

the  Canadian  Naturalist  by  Prof  L.  W.  Bailey,  of  Fredericton,  who 

ide  a  canoe  voyage  from  the  St.  John  River  to  Bathurst,  by  way  of 

3  Tobique  and  Nipisiguit  Rivers,  and  in  the  Transactions  of  the  Nova 

otia  Institute  of  Natural  History,  by  the  Rev.  Dr.  Honeyman,  more 

rticularly  with  reference  to  the  country  about  the  upper  part  of  the 

y  Chaleur,  and  in  the  vicinity  of  Dalhousie. 

The  working  out  of  the  stratigraphical  relations  of  the  different  geo- 

^ical  formations  in  the  southern  part  of  the  Province  has,  however, 


2  B  axoL« 

famished  ob  with  a  key  by  which  we  can  more  i-eadilj  decipher  the 
poin»wb&toompl«xstraotuL'c  ol'  the  northei-n  area,  and  in  this  respect 
the  different  dirisiODB  will  he  found  U'  correspond  with  thoi^e  given  in 
tbfl  Oeoiogical  StirvejBfl|iiirt  1877-^,  on  southei-n  Mew  Bi-nnswick. 

Two  ifirge  streamfl,  the  Nipitiiguit  and  the  Tohiqiie,  take  their  rise 
in  eloee  proximi^  to  eaoli  ulhcr  nenr  the  central  point  of  tbo  northern 
half  of  tiie  Province.  The  Ibrmoi-  ent*!*  the  Bay  Chaleur  at  the  town 
of  Bathunt,  the  latter,  tlie  Ht.  John,  ahout:  twenty  miles  below  the 
Onutd  TallB,  or  jast  above  (lie  town  nt'  Andover.  Both  are  easily  navi- 
gable for  canoes,  and  tluiM  form  a  lavorite  route  for  travellera  and 
tooristSi  not  only  from  tbo  mitgnilicent  scenery  along  their  course,  but 
from  the  qnantity  and  {.xct-licnce  of  the  tish,  both  Balmon  and  troni, 
____  which  are  eepeoially  abinnlant  la  the  Nipisiguit.  On  this  river  the 
j^  'nlmoD  Kn  at  present  abli'  h>  ascenil  only  to  thefirand  Falls,  or  twenty 
miles  from  its  montii,  tiii  it'  iisli«-:i>>  ■•xt-w  vn-fU--\  \jy  which  they 
might  pass  this  barrier, tin.'  :>ii'(.':n[i  :il«>\vj  i~  <"-)i<.'<'Killy  :i<l:iptod  for  their 
introdnotion  and  increase.  Above  the  Falls,  however,  troat  tft  ibe 
finest  quality,  reaching  as  mnch  as  five  pounds  in  weight,  are  foond  In 
the  greatest  abundance.  Abont  its  head-waters,  moose,  oariboo  aod 
bears  are  nnmerons,  whilst  beavers  are  pleatifU  in  moat  ot  the 
smaller  tribntaries.  The  snr&oe  of  ^e  country,  eepeoially  along  the 
upper  part  of  the  river,  is  exceedingly  monntainoos;  ranges  of  hills 
from  1200  to  2000  feet  in  height,  with  scattered  pei^  of  even  greater 
elevation,  affording  a  succession  of  magnificent  views  which  can  be 
Burpasaed  in  no  other  portion  of  the  Province.  The  Nipisiguit  receives 
a  number  of  tribntaries,  hut  none  of  any  considerable  size  with  the 
exception  of  the  Main  South  Branch  which  comes  in  at  60J  miles  from 
its  mouth.  This  stream  rises  alMtut  thirty  miles  to  the  south,  and 
flows  through  an  exceedingly  rough  and  mountainous  country. 
From  the  frequency  of  its  falls  and  rapids  its  lower  part,  for  about 
six  miles,  is  difficult  for  canoes,  but  above  this  point  no  such 
obstacles  exist. 

Prom  the  bead  of  Nipisiguit  I^ake  a  portage  of  alxiut  two  and 
a-half  miles  extends  to  Nictor  Lake  or  head  of  the  Little  Tobique 
or  Nictor  River.  This  lake  is  about  four  miles  in  extreme  length, 
with  an  average  width  of  about  half  a  mile.  A  large  mountain  towers 
along  its  southern  margin  and  thence  stretches  away  to  the  south-west. 
QflDBnldM-  From  this  lake  the  Little  Tobique  or  Nictor  flows  for  some  thirty-five 
To&quB  river,  miles,  mostly  through  a  country  very  Hat  in  tbo  vicinity  of  the  stream, 
the  banks  being  from  two  to  si.x  feet  above  water  and  densely  wooded 
with  cedar,  spruce,  etc.,  till  it  meets  the  main  branch  or  Campbell  River 
and  the  Mamozekel,  Thence  the  river  becomes  broad  and  flows  through 
a  magnificent  farming  country  occupied  by  Silurian  and  Lower  Carbon- 
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iferous  sediments,  and  now  rapidly  filling  up  with  an  indastrious  popu- 
lation. This  stream  contains  abundance  of  salmon,  which  ascend 
the  Eight  Hand  Branch  and  the  Sei'pentine,  a  branch  of  the  last  named 
stream.  They  do  not,  however,  readily  rise  to  the  fly,  but  are  taken  in 
considerable  quantities  by  spearing,  despite  the  vigilance  of  the  fish 
wardens.  White  fish  {Coreganus  albus)  are  also  found  in  this  river  and 
can  be  taken  by  spearing. 

Ascending  the  Nipisiguit,  at  sixty-two  miles  from  its  mouth,  a  small 
stream  (Portage  Brook)  enters  from  the  north,  and  affoixls  a  partial 
route  to  the  Upsalquitch  Lake,  whence  canoes  can  easily  descend  the 
Upsalquitch  Eiver  to  the  Restigouche.  The  total  length  of  the  Port-  Upsalquitch 
age  between  the  Nipisiguit  and  the  head  of  the  lake  is  about  seven 
miles,  but  in  a  good  state  of  water  this  can  be  shortened  by  means  of 
small  b.**ooks  and  beaver  ponds  to  little  more  than  one  mile.  On  the 
Upsalquitch,  after  passing  the  lofty  ranges  of  hills  which  characterise 
the  country  occupied  by  the  felsitic  and  precambrian  rocks  hereafter 
described,  the  surface  becomes  less  broken ;  the  softer  Silurian  strata 
not  affording  such  marked  physical  features.  A  second  portage  occui-s 
on  the  river  about  eight  miles  below  the  lake,  where  a  series  of  falls  for 
a  distance  of  over  a  mile  render  this  portion  of  the  river  impracticable 
for  canoes.  The  total  descent  on  this  stretch  from  the  head  of  the 
poi'tage  to  the  mouth  of  Ramsay's  Brook,  two  miles  below,  was  found  by 
aneroid  to  be  about  130  feet.  Below  this  the  river  is  easily  navigable 
for  canoes,  and  much  fine  scenery  is  observed  throughout  its  entire 
length. 

The  Great  Falls  about  six  miles  from  the  mouth  of  the  river  afFoi-d  no 
obstructions  to  canoeing.  Mucl^  apparently  good  land  occui's  along  the 
lower  part  of  this  river,  but  the  portion  above  the  Forks  is  too  rough 
and  broken  from  the  presence  of  hard  felspathic  and  trappean  i^ocks,  to 
aifoi'd  much  valuable  land  for  agricultural  purposes.  Examinations 
were  made  along  the  Restigouche  in  1837,  by  Mr.  Richardson  of  this 
Survey,  as  far  up  as  the  mouth  of  the  Patapedia  River,  which  for  some 
miles  forms  the  boundary  between  the  Provinces  of  Quebec  and  New 
Brunswick.  In  continuation  of  this  work  our  explorations  were  carried 
on  to  the  point  where  the  portage  extends  across  to  the  St.  John  River. 

The  country  along  the  upper  part  of  the  Restigouche  is  much  less  Restigouche 
broken  than  about  its  lower  portion ;  and  much  fine  farming  land  will 
doubtless  be  found  over  the  area  occupied  by  Silurian  i*ocks  which  here 
cover  a  lai-ge  extent  of  country.  At  present,  however,  this  region  is 
inaccessible  to  the  settler,  and  is  available  only  as  a  source  from  which 
large  quantities  of  spruce  timber  are  derived.  The  route  from  the 
Restigouche  to  the  St.  John  is  up  the  Waagansis  for  about  seven 
miles  to  the  north  end  of  the  portage  to  Grand  River.     This  carry  is 


nver. 
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JiUjiil  lliioi' unil  n-hiilf  miles  in  kmglh,   whence  by  the  Grand  Kvcr 
ihi!  Si.  .lohu  im  reai^hed  about  fourteeo  miles  iibovo  the  tirond  Falls. 

The  hreaillh  orcomitiy  iti  Ihu  It«Htigouche  Valley  occupied  by  rocka 
o(  Silurinii  aye,  from  ils  soiitliei-it  margin  on  the  Tobique  to  the  Qaebec 
bouiidaiy,  acroes  tlie  strike  of  tho  bods,  is  (ilx>ut  seventy  miles.  As 
Stiiieniisni  much  of  the  tineft  farming  land  of  the  Pi-ovince  'i&  on  rocks  of  this 
R^iiiiTuchi.  horizon,  thm-e  will,  doubtleas,  be  found  in  this  area,  which  comprisee 
over  4000  square  miles,  a  very  large  proportion  of  land  suitable  for 
settlement,  which  will  be  available  as  isoon  as  means  of  access  ean  be 
provided. 

The  country  in  the  vicinity  of  the  Nipisiguit  and  Miramtcbi  Rivera 

in  of  a  totally  dift'erent  chai-acter.     It  is  for  the  moat  pai't  very  rocky, 

the  harder  melamorphic  rocks  forming  much  more  striking  fe&ture«. 

CtMHulerof     The  soil  is  generally  thin  and  otlen  entirely  denuded;  so  that  except 

on  tVeNipiii-    for  timber  a  very  large  porlion  of  the  area  between  tho  Main  Soulli- 

Mirwnlohi        west  Miramichl  and  the  Nipisiguit  and  the  Tobique  Rivera  is  worth. 

less.     The  frequent  tires  also  which  have  ravaged  the  country  of  tho 

Miramiehi  River  have  dentroyed  large  quanlitiea  of  valuable  timber, 

and  for  many  hundreds  of  square  mileo  the  Hurface,  especially  in  the 

vicinity   of  the   houd-watcrs   of  the   iN'orth-west   Uiramichi   and    tlu 

^^H  branchctj,  is  completely  waittod,  nothing  being  left  but  the  bare  rock. 

^^y  Iti  connection  with  the  general  progress  of  the  work,  exploitations 

were  made  to  some  extent  in  the  country  to  the  sooth  of  the  Tobiqae 

River,  bat  as  the  time  available  for  this  area  was   limited,  further 

examinations  will  be  neceasary  before  definite  results  can  be"  obtained. 

During  the  entJi-e  exploration  particular  attention  was  paid  to  the 

discovery  of  minerals  of  economic  valil^,  and  though  trocra  of  several 

were  found,  the  quantities  were  so  small  and  the  conditions  of  their 

occurrence  such,  that  in  so  far  as  yet  seen  but  small  inducement  for  the 

iaveetment  of  capital  in  this  direction  is  presented.     Further  reference 

will  be  made  to  this  subject  under  the  heading  of  Economic  Minerals. 


UlDDLE   CaBBONIPEROIIS. 

'  ArckoTtiM  The  portion  of  the  Province  covered  by  rocks  of  this  age  is  very 

otuS'S™"  considerable,  and  includes  not  far  from  a  thii-d  of  its  superficial  area, 
i  roughly  triangular,  the  apex  being  placed 
in  the  south-western  portion  of  the  Province  at  the  Kedron  Lakes  on 
the  boundary  of  Charlotte  county.  The  length  of  the  northern  side  of 
the  triangle,  from  the  apex  to  the  Inland  of  Miwcou,  is  about  210  milee, 
its  southern  side  to  Cape  Tormontine  about  1(!0  miles,  and  a  direct  lino 
between  the  two  eastern  ends  about  140  miles.  Allowing  for  sea  area 
under  the  Gulf  of  St.  Lawrence,  the  number  of  square  miles  belonging 
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to  this  System  will  not  fall  far  short  of  10,000.  It  includes  the 
greater  part  of  the  counties  of  Westmorland,  Queens,  Sunbury  and 
Gloucester,  a  large  ix)rtion  of  York  and  Northumberland,  and  the  entire 
county  of  Kent  in  so  far  as  known.  Throughout  the  greater  part  of 
the  country  under  discussion,  the  strata  lie  in  a  nearly  horizontal 
attitude,  i-arely  reaching  an  angle  of  10®,  but  generally  forming  low 
undulations  with  angles  of  from  l°-4°.  The  surface  of  this  large  area 
is  generally  low  and  level  or  broken  by  ridges  of  moderate  elevation. 
There  is,  however,  a  slight  dip  of  the  bed^  towai*ds  the  waters  of  the 
Gulf  of  St.  Lawrence,  and  from  the  general  outline  and  structure  of  the 
formation,  it  would  appear  to  have,  atone  time,  formed  a  long  sheltered 
and  shallow  bay,  a  western  prolongation  of  the  great  Carboniferous  basin 
which  extended  as  far  eastwaixl  as  the  Island  of  Cape  Breton,  and 
stretched  from  Gasp^  on  .the  north  to  the  ridge  of  the  Cobequids,  in 
Nova  Scotia,  on  the  south.  In  the  counties  of  Sanbury  and  Qaeens, 
the  thickness  of  this  formation  has  been  determined  by  boring,  but  no 
efforts  in  this  direction  have  yet  been  attempted  in  its  eastern  portion, 
and  it  is  quite  probable  that  it  will  be  found  to  increase  in  thick  Probable  , 
ness  as  we  approach  nearer  the  productive  measures  of  Nova  Scotia,  nessofthefor- 
Some  color  is  lent  to  this  supposition  also  from  the  non-occurrence  of  the  Gaif  sbore. 
those  ridges  of  older  rocks  (Lower  Carboniferous  and  Devonian),  which 
are  found  in  the  western  portion  about  the  head  of  the  Grand  Lake  and  on 
the  Canaan  River.  The  rocks  resemble  those  already  described  in  the 
Report  of  1872-3  in  the  Grand  Lake  coalfield.  Gi-ey  sandstone,  shales 
and  conglomerates  predominate,  but  in  the  vicinity  of  the  Gulf  purple 
bedd  are  seen  like  those  exposed  about  the  shore  of  Grand  Lake,  in 
Queens  county.  The  boundary  of  the  formation  has  been  traced  on 
its  northern  side  from  the  Main  South-west  Miramichi  near  Boiestown, 
to  the  shore  of  the  Bay  of  Chaleur,  below  Bathuret.  The  entirely 
unsettled  state  of  a  great  part  of  the  country,  with  its  generally  low 
and  often  swampy  character,  renders  detailed  observations  very  diffi- 
cult. The  Intercolonial  railroad,  however,  affords  a  very  fair  section 
from  Bathurst  to  Moncton,  but  the  ordinary  carriage  roads  disclose 
very  i"arely  any  rock  exposures. 

On  the  Intercolonial  going  south  from  Bathurst,  exposures,  though  Batharat  to 
not  very  plentiful,  are  yet  quite  sufficient  to  determine  the  char- ^®^^^*^** 
acter  of  the  formations.  Leaving  the  Nipisiguit  River  where  the  red 
beds  of  the  upper  part  of  the  Lower  Carboniferous  are  seen  resting 
on  the  granite  we  find,  at  the  crossing  of  the  Red  Pino  Brook,  layers 
of  reddish-purple  sandstone  and  shale  which  probably  are  transition  beds 
between  the  Lower  Carboniferous  and  the  Millstone  Grit.  Purple  beds 
thence  extend  at  intervals  for  several  miles  southward  till  we  pass  Red 
Pine  station.     These  are  presumably  basal  beds  of  the  Millstone  Grit 
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M  tb«7 am  «Aan  finnd  inthiit  ntiitmU*  in  oihw  parbt  of  the  Pn>viDc«. 
Aboot  midway  betmso  Bed  Piuo  and  Burtibogae  sMtions,  gny  moA' 
Mtoom,  oouM  and  of  the  OMal  type  of  the  MilUtone  tiril,  «oiD<t  iu  for 
th*  flnt  time  in  tbie  dinotkni,  lyin;^  !»  a  nearly  horizonial  position  ru- 
iritll  a  slight  nortiieriy  dip  ut  angles  of  1°  to  3".  From  tliiti  U)  New- 
flMtle  the  Bame  oharactu-  ii  obHUi-retl  in  all  Lhe  cutUngs.  The  saiKl- 
■tODca  are  genenlly  thut-beddLtl  and  aniitwd  tor  quarrying.  Kxten- 
ltr«  peat  hog^  oooor  aboat  tht.-  bcail-wat«rs  of  the  Tabusiutafi,  i>ut  Lbp 
■Diftee  it  tor  the  greater  part  Mindy  and  covered  witb  a  sparse  growtli 
oTMiiiibtir  sfmoe  and  ][uiml 

MjnMtaT  Gfring  Matward  troax  Baami-!,!  along  tlie  post  road,  whicb  kfe«p<j 
DMT  die  shtve  the  greater  pui-t  of  the  dimancfl,  we  lind  at  Baiu  Rirer, 
about  four  mUes  below  tbe  town,  Ini-ge  blocks  and  probably  led^jea  of 
graygritoftheoBiialooirseMnUtone  Grit  type.  Tbeae  probably  overlie 
directly  the  red  beds  which  ai'e  exposed  at  the  crOdsiag  of  the  Nipisi- 
gait,  and  which  ootutitnte  the  upper  portion  of  the  Lower  Cart>oni  f«roiut 
fimnatioa.  Ab  the  ooontiy  along  the  ubore  is  generally  low,  ex|K)6urat 
arc  limited,  and,  with  (me  uxeeption  at  Ellin'  Brook,  thirtt^n  milea 
below  Bathnrst,  where  ledges  of  purple-red  sandstone  and  .nhttte  an;  seen, 
the  road  shews  no  ledges  in  uU  the  distance  to  Shippegan.  Tho  shore 
alongside,  however,  aflbrda  good  HectiuuHfor  tbegri>aU'r  part  of  tbe  way 
from  Salmon  Beach  eastward.  The  tieds  are  all  horizontal  in  asunide 
or  in  slight  undulations  as  ia  the  case  over  the  central  area.  At  CliiUm, 
seventeen  miles  below  Bathurst,  there  are  large  grindstone  quarries 
extending  for  a  stretch  of  two  miles  along  the  shore.     The  cliff  here 

Coalmun  u  consists  of  grey  sandstone  and  shale,  and  contains  two  seams  of  coal,  tbe 
larger  of  which,  accoi'diog  to  Mr.  Kcid,  tbe  owner  of  the  quarries,  has 
a  thickness  of  eighteen  inches.  This,  however,  includes  much  carbo- 
naceous shale,  the  finer  coal  being  only  a  few  inches.  The  tahales 
contain  abundance  of  fine  ferns  of  carbonifei'ous  type,  and  at  80Vf||l 
points  portions  of  stems  are  seen  standing  upright  in  the  face  of 
the  clifl'.  These  exposui-es  extend  along  the  shore  nearly  to  Bine  Cove, 
about  two  miles  below  tbe  point  where  tbe  post  ruad  turns  off  to  Cara- 
quette,  but  disclose  no  beds  of  coal  of  any  importance.     At  Caraquette, 

CojiMftnr  about  half  a  mile  below  the  church,  a  thin  irregular  seam  is  seen  on 
tbe  shore,  of  no  value.  Borings  were  made,  some  yeai-s  ago,  for  the 
pm-pose  of  testing  this  place  but  without  succoss.  As  we  approach 
Shippegau  the  gi'ey  beds  gradually  sinic  and  purple  sandstones  and 

Coditship-     shales  come  in.     These  in  the  Island  of  Sbippegan  are  reported  to  con- 

paoDlaiud.  j^;„  ^  seamof  Coal  several  feet  in  thickness,  but  at  the  time  of  my  visit, 
owing  to  wet  weather  and  the  unwillingness  of  the  settlers  to  disclose 
its  exact  position,  an  examination  of  it  could  not  be  made.  From 
Sbippegan  to  Tracadie  River  tbe  coaat  line  is  low,  and  coosbla  of  peat 
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bogs  and  sand  bai*s ;  no  exposures  are  seen,  but  the  generally  dark-yf 
reddish  color  of  the  soil  would  lead  one  to  infer  that  the  underlying 
i-ocks  are  purple  sandstones  and  shales.  The  remainder  of  the 
coast  from  Tracadie  to  Bartibogue  Eiver  has  not  yet  been  examined, 
but  from  the  latter  stream  to  Newcastle  grey  sandstones  and  grits 
form  frequent  exposures  along  the  shore  and  continue  westwai-d  up  the 
Miramichi  (N.  W.  branch)  to  the  western  limit  of  the  carboniferous 
basin  on  the  Little  South-west  Miramichi  and  Big  Sevogle. 

The  shore  on  the  south  side  of  the  Miramichi  Eiver  and  harbor  to  Shore  east  of 

,  Chatham. 

Point  Escuininac  is  generally  low,  and  consists  in  many  places  of  sandy 
beaches  and  peat  bogs.  Low  cliffs  of  grey  and  sometimes  pui-ple  sand- 
stone and  shale  occur  at  intervals,  and  ledges  are  seen  on  the  shore 
below  high  water-mark,  but  the  beds  are  so  uniformly  horizontal  that 
surface  examination  alone  affords  but  little  information. 

Over  this  country  coal  seams  are  reported  at  various  points.  Besides 
those  already  mentioned  on  the  Bay  Chaleur,  thin  seams  are  stated  to 
occur  on  the  Eenous  and  Dungarvon,  branches  of  the  Main  South-west 
Miramichi,  and  in  the  vicinity  of  the  latter  also  at  Doaktown.  Coal  is 
also  said  to  occui*  on  Barnaby  Eiver,  about  one  and  a-half  miles  from  cp»ij?»™«  of , 

•^  '  the  Miramiohi. 

its  mouth,  and  on  the  Napan,  back  of  Chatham.  Thin  seams  also  are 
found  on  the  shore  at  Black  Brook,  about  six  miles  below  Chatham. 
Many  of  these  places  have  not  yet  been  visited,  but  the  reports  all  agree 
in  saying  that  the  outcrops  are  very  thin  and  do  not  exceed  a  foot  in 
thickness  at  any  place.  It  would  almost  seem  desirable  that  some 
effort  to  test  the  thickness  of  the  formation  in  the  vicinity  of  the 
Gulf  should  be  made.  Could  workable  beds  be  found  at  Shippegan 
their  value  would  be  very  great;  since  from  their  nearness  to  the 
Montreal  market  a  manifest  advantage  would  bo  obtained  over  the 
mine^  of  Pictou  and  Cape  Breton. 

Lower  Carboniferous — Bona  venture  Formation. 

The  ix)cks  constituting  this  formation  extend  in  a  continuous  belt  from 
the  South-west  Mii*amichi  Eiver  above  Boiestown,  north-east  to  Bathui*st, 
and  appear  at  various  points  about  the  upper  part  of  the  Bay  Chaleur. 
The  limits  of  the  formation  are  well  defined  on  the  North-west  Miramichi, 
the  Little  South-west  and  Big  Sevogle.  About  Bathurst  it  is  seen  well 
developed  on  the  Nipisiguit  Eiver,  whence  it  extends  northward  under- 
lying the  town  and  harbor  and  extending  up  and  past  the  mouth  of 
the  TSte  4  gauche  Eiver,  along  the  post  road  and  to  the  mouth  of  Peters  T«te  k  gauche. 
River,  and  occupying  the  coast  to  this  point.  Where  ledges  are  absent 
the  formation  is  readily  recognized  by  its  characteristic  red  soil.  On 
the  Nipisiguit  itself  it  extends  up  about  thirteen  and  a-half  miles  from  Extent  of  the 
the  mouthy  occupying,  for  the  most  part,  the  southern  bank  of  the  river  about  BatursL 
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while  tlio  gmnite  occupies  iho  befi  iind  the  northern  bank.  The  red 
B^B,  however,  at  timeB  extend  pnsl  the  north  bank,  but  in  such  cases, 
owing  to  the  low  and  wooded  character  of  the  country,  the  exact  bound- 
aries can  not  be  made  out.  The  beds,  like  tboae  of  the  overlying 
UilUtone  Grit,  have  a  nearly  boriioiital  attitude  or  lie  in  gentle  undu- 
lations, the  inclinatioDH  not  being  greater  than  from  two  to  (bur  degrees. 
At  the  itough  Watei-e,  three  miles  above  Bathnrst  bridge,  they  are 
seen  lying  an  conformably  upon  the  granites;  a  layer  of  decomposed 
granitic  debris  intervening  and  probably  constituting  the  lowest 
member  of  the  Loiyer  Carboniferous.  This  is  overlaid  by  a  thin  bed  «f 
tine  reddish  conglomerate  a  few  inches  thick  and  capped  by  bluffs  of 
dark-reddish  gritty  sandstone  and  shale.  These  about  one  raile  below 
the  raih-oad  bridge,  dip  N.  80°  E.  <  4°,  but  just  above  the  road  bridge 
four  miles  below,  the  dip  is  reversed  to  S.W.  <  2°. 
CopMrmiDs  at  At  this  point  a  deposit  of  copper  ore  occurs,  and  has  in  former  years 
been  worked  tn  a  small  extent.  The  ore,  which  is  the  green  carbonate, 
resembles  that  noted  as  occurring  in  rocks  of  similar  age  near  Dor- 

»  Chester,  Westmoreland  County.     Similar  deposits  also  occur  on  Mines 

Basin,  N.8,,  all  of  which  have  been  worked  unsuccessfully.  In  all  these 
cases  these  deposits  are  due  to  the  action  of  organic  matter  upon  soln- 
tions  containing  copper,  by  which  the  copper  has  been  pi"ecipital«d 
around  the  vegetable  remains.     Dr.  Gesner  in  "  Industrial  Rexoarcee  of 
NovaScutLa,"(1849),  mentions  several  localities  in  the  counties  of  Cumber- 
landj  Colchester  and  Pictou  where  similar  deposits  occur.     lie  alludes 
also  to  the  locality  at  Bathui-Mt,  and  states  that  the  ore  occupied  the  site 
of  a  fossil  tree,  which  had  been  transmuted  into  grey  cxjpper  ore.  and 
the  removal  of  which  exhausted  the  mine.     Ke  states  also  that  the  ore 
is  flrequently  compact,  although  it  is  often  filtered  into  a  coal  or  lignite 
in  which  the  vegetable  texture  of  the  original  wood  remains  distinct. 
It  is  quite  evident  from  this  statement,  as  well  as  from  the  lack  of 
success  attending  the  operations  on  these  deposits,  that  their  economic 
value  is  but  slight. 

Going  north  from  Batburet  along  the  coast,  after   passing  Peters 
River,  we  find   but  small  traces  of  Lower  Carboniferous  rocks  till  we 
reach  Big  Belledunc  Point.    A  very  limited  area,  sufflcieut,  however,  to 
mark  the  deposit,  occni-a  just  above  the  mouth  of  the  Kigadoo  on  the 
beach,  and  a  larger  area  is  observable  on  the  Mill-stream,  about  half  a 
BkUiDntto      mile  west  of  the  crossing  of  the  Intercolonial  railway.    In  character 
iJUlBBalle-        ,       ,     ,      .       ^,  ,       r...  ...  .  . 

•Jons.  the  beds  in   these  localities  resemble  those  seen  at  various  points 

about  the  Bay  Cbaleur.  Passing  Belledune  Point,  just  in  rear  of 
the  Roman  Catholic  Church,  horizontal  beds  of  red  conglomerate 
rest  unconformably  upon  Silurian  sandstones  which  dip  N.W,  ■<  40°. 
Thence  up  to  the  mouth  of  the  Belledune  River  the  i-ed  beds  occur  at 
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intervals,  in  most  oases  the  unconformable  contact  of  the  formations 
being  plainly  visible  in  the  low  cliff  of  this  portion  of  the  coast.  The 
conglomerates  which  are  associated  with  red  marly  shales,  frequently 
contain  pebbles  of  Silurian  slates  and  limestone  as  well  as  bands  of 
greyish  calcareous  nodules.  Pebbles  of  the  traps  which  are  seen 
cutting  the  Silurian  beds  at  many  places  also  occur,  and  prove  that  the 
outpouring  of  these  lavas  was  intermediate  between  the  deposition  of 
the  Silurian  and  Lower  Carboniferous  formations. 

Still  going  north  and  passing  Little  Belledune  Point,  which  consists  Little  Beiie- 
of  sand  and  gravel,  similar  red  beds  to  those  just  described  extend  up  to  river. 
the  point  above  Jacquet  Eiver  or  nearly  to  Nash's  Creek.  Beautiful 
sections  are  obsei-ved  in  the  cliffs  about  one  mile  south  of  Armstrong's 
Brook,  where  the  Silurian  beds  of  sandstone  and  calcareous  slates  are 
Been  forming  several  sharp  folds  and  cut  by  dykes  of  dolorite.  These 
cliffs  have  a  height  of  fifteen  to  twenty-five  feet,  capped  by  fi'om  ten  to 
twenty  feet  of  horizontal  beds  which  lie  equally  over  both  the  Silurian 
slates  and  the  trap,  the  latter  often  taking  the  form  of  intei*stratified 
beds.  From  half  a  mile  below  Armstrong's  Brook  these  red  beds  com- 
pletely occupy  the  shore  to  above  Jacquet  Eiver,  extending  back  from 
half  a  mile  to  a  mile  from  the  coast  and  shewing  in  small  cuttings 
along  the  line  of  railroad.  North  of  the  Creek  above  Jacquet  Eiver 
(Nash's  Creek)  the  red  beds  do  not  shew  again  till  we  reach  the  point 
below  Eiver  Charlo,  the  shore  being  occupied  by  conglomerates,  slates, 
limestones  and  trap  of  pre-carboniferous  age.  Heron  Island,  however,  ^•'^°  I«i«Jdg. 
which  lies  off  the  mouth  of  Benjamin  Eiver,  about  two  miles,  is  com- 
posed of  soft  red  sandstones  and  conglomerates  of  this  age,  horizontal 
in  position.  These  rocks  resemble  more  closely  the  soft  red  sandstones 
of  Triassic  age  of  the  Bay  of  Fundy  than  Ix)wer  Carboniferous  sedi- 
ments, but  their  stratigraphical  relation  to  the  Millstone  Grit  deter- 
mines their  age.  These  sandstones  are  dotted  with  numerous 
grey  spots  resembling  sections  of  stems,  which  may  possibly  be 
caused  by  the  decomposition  of  the  red  coloring  matter  by  organic 
substances.  Several  curious  fossil  plants  having  peculiar  jointed  stems, 
with  their  fruits,  were  found  on  this  island,  as  well  as  the  footprints  of 
a  batrachian  having  five  toes,  which  closely  resemble  those  of  the  car- 
boniferous beds  of  Nova  Scotia  These  forms  have  not  yet  been  deter- 
mined. 

From  the  mouth  of  the  Charlo  Eiver,  north,  the  red  beds  again 
occupy  the  shore  as  far  as  the  bluffs  which  terminate  the  trappean 
ridges  south  of  the  town  of  Dalhousie.  They  are  seen  at  low  tide  along 
the  beaches  about  the  mouth  of  Erl  Eiver  and  probably  occupy  the 
basin  of  this  stream  to  the  east  of  the  railroad.  Above  Charlo  they 
extend  back  from  the  shore  only  a  short  distance  beyond  the  rail- 
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road,  bttt  eti-etch  along  the  line  of  the  Int^reolonittl  from  Charlo  station 
to  UalhoUHLo  station,  and  ttproiid  out  no  an  to  form  a  coni^iderablc  ai-ea 
at  the  latter  point.  Thoy  lap  round  the  weat«rn  spur  of  the  hills  abonl 
DalhouHie  to  the  west  of  Pointe  LaLitne,  and  Amu  Uie  high  i-idgc«  souUi 
of  DuJhousie  statiou  which  extend  wi'-stwui-d  for  mora  than  a  mile,  or 
ulmuml  to  Maplo  Oroon  poMt  office.  They  are  exposed  on  the  beach 
about  one  and  a  quarter  miles  west  of  the  station  at  Dalhousie  for  a 
distance  of  200  yai-ds,  and  shew  in  a  cutting  at  that  point.  On  the 
Mhor«  they  ruat  upon  trappean  rocka  on  the  one  hand  and  wft, 
TX^vimian  shalcts  on  the  Other. 

On  the  Quebec  side  of  the  Re.'^ti^ache,  opposite  Dalhoufiie,  the  red 
beds  of  the  Lower  Cabontfei-ous  (Bonaventure  of  Sir  Wm,  Logan)  are 
iHi'gely  developed,  and  rise  into  high   hilb  which  extend  from  the 

CoMi  uHiwitn  mouth  of  the  Soaumonac  eastward  to  the  moutli  of  the  Kouvelle  Biver. 

DdbDoar^  Alwve  Hi-^h  Cape,  which  foi-ms  the  hold  headland  at  the  mouth  of  the 
Sfaumeiiav,  no  ti'aceof  this  Ibrmation  hae  been  discerned,  the  shore 
being  occupied   principally  by  Devonian  sediments.     Between  High 

kOape  and  Point  Muguacha  the  red  beds  extend  in  an  almost  unbroken 
range  of  hills,  but  between  Fleurant  and  Yacta  Points  they  do  not 
i-each  the  level  of  the  beach,  but  are  seen  to  rest  unconformably  upon 
grey  sandstones,  shales  and  conglomerates,  which  have  been  found  to 
be  of  Devonian  age,  and  will  be  hereafter  described.  These  red  beds, 
a«  on  the  New  Brnnswick  wide,  goTierully  have  a  nearly  horizontal 
attitade,  but  shew,  at  one  or  two  points,  local  twists,  which  do  not, 
however,  affect  the  regular  sitratifi cation  of  the  beds  to  any  great 
extent.     The  prevailing  dip  is  mostly  eastward  at  a  low  angle. 

Id  none  of  these  localities  do  we  find  the  same  variety  in  Utholo- 

gical  character  as  is  seen  in  this  formation  in  the  southern  part  of  the 

Stntignphlckl  Province.     As  developed  in  this  area  the  Jjower  Carboniferoas  seems  to 

Lower  Cwbonl- represent  the  upper  member  of  the  formation,  and  probably  correa- 

Ttatan    *^     pouds  to  the  Upper  part  of  Division  5  of  the  Geological  Survey  Report 

oriMtion.        1876-7.     Its  position  would,   therefore,  be   between   the  gypsiferona 

aeries  and  the  base  of  the  Millstone  Grit.    The  i-eaemblance  of  theae 

beds  also  to  the  upper  part  of  the  gypsiferoua  formation,   of  the  same 

age,  as  developed  on  the  Tobique  River,  tends  to  establish  this  voncln- 

sion,  while  their  intimate  association  with  the  base  of  the  Milletone 

Grit,  and  the  apparent  passage  of  the  beds  of  the  lowei-  into  the  npper 

eatablishes  very  close  relation  between  the  two. 

Devonian. 

The  principal  ai-eaa  under  examination  which  have  been  shown  to 

belong  to  this  system,  are  those  seen  at  intervala  on  the  Lower  Rea- 

tigoucbe  Eiver,   and  which  form  a  synclinal  basin  extending  firom 
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near  the  town  of  Dalhoosie  westward  to  a  point  about  two  miles  above  Extent  of  the. 
Campbellton,  and  terminating  on  the  south  side  of  the  river  at  old  Mission  of  the  Lower 
Point  and  on  the  opposite  side  at  Pointe  a'Bourdean.  This  basin  is 
bounded  on  both  sides  by  the  ti*ap  ridges  which  enclose  the  lower  part 
of  the  Bestigouche,  and  against  which  the  Devonian  beds  are  seen  to 
rest ;  and  it  conforms  to  the  general  outline  of  the  hills.  On  the  south  side 
of  the  river  Devonian  beds  are  first  seen  near  Pointe  la  Peuplier  in  the 
form  of  i*ed  sandstone  and  grey  shales  which  dip  N.  16°  E.  <  36°  or 
towards  the  river ;  whence,  though  interrupted  at  intervals  by  trappean 
masses,  they  extend  up  to  a  point  about  one  mile  west  of  Dalhousie 
station,  the  dips  of  the  beds,  while  locally  varying,  are  constant  fi'om 
the  hills  in  the  rear.  At  two  points  at  loa^,  Pointe  Pin  Sec  and  Pointe 
LaLime,  beds  of  carbonaceous  shale  are  seen,  one  of  which  has  a  thick- CarbonaoeooB 
nees  often  inches,  and  has  been  for  a  long  time  regarded  locally  as  aLaiime.  °"* 
coal  bed.  Though  containing  sufficient  carbonaceous  matter  to  burn, 
it  does  not,  however,  fulfil  the  requirement  of  a  true  coal  and  has  no 
economic  value.  An  interesting  feature  at  this  point  is  the  intrusion 
of  a  sheet  of  trap  directly  over  the  shale,  to  which  it  forms  a  roof. 
Associated  with  the  sandstones  and  shales  of  this  locality  are  several 
beds  of  trap  conglomerate;  the  pebbles  being  of  well-rounded  trap 
cemented  by  a  paste  of  trappean  ash.  Similar  beds  occur  at  various 
other  points  as  at  Pointe  la  Garde  and  on  the  Upsalquitch  Eiver.  This 
kind  of  rock  is  quite  common  in  connection  with  the  Triassic  traps  of 
the  Bay  of  Fundy.  At  several  places  the  shales  were  observed  to  con- 
tain abundance  of  plant  stems,  psylophyton  and  others. 

From  the  exposure  above  Dalhousie  Station  to  the  bridge  at  Camp- 
bellton the  shore  is  occupied  for  the  most  part  with  traps  or  dolorite 
of  various  characters ;  but  at  the  bridge  at  Campbellton,  large  ledges 
of  grey  and  purple  slaty  felspathic  rock  are  seen  dipping  to  the  north- 
west or  away  from  the  ridge  of  the  Sugar  Loaf  Mountain.  These  rocks 
are  ashy  in  their  composition  and  appear  to  be  made  up  of  the  debris  of 
the  felspathic  ash  rock  that  form  so  large  a  portion  of  the  trap  region 
of  this  vicinity.  They  resemble,  in  many  respects,  the  so-called  clay- 
stones  of  Queens  and  Sunbury  Counties,  which  have  been  regaixled  as 
basal  beds  of  the  Lower  Carboniferous.  They  are  frequently  earthy  and  Bas&i  bedsof 
soft,  and  without  any  apparent  stratification,  especially  towai'ds  the  at  Campbellton 
base  of  the  series,  and  form  a  ridge  lying  to  the  back  of  the  town  of 
Campbellton  and  extending  westward  for  some  two  miles.  On  the 
road  north  of  Sugar  Loaf  Mountain  they  dip  N.  60°  W.  <  35°,  but  a 
reverse  dip  is  seen  near  the  west  end  of  the  snow-shed  above  Campbellton 
to  S.  70°  E.  <  20°.  On  the  post  road  south  of  the  shed  these  purple  and 
gyeyj  felspathic,  ashy  and  slaty  rocks  dip  S.  30°  W.  <  63°.  This  pecu- 
liar kind  of  slate  occui*s  only  in  the  vicinity  of  Campbellton ;  and  it  is 
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probable  tlieee  rockn  iniiierlie  tlie  coai-wj  Devonian  sandstones  and  grila 
which  are  exposed  on  tho  shore  close  by.  The  town  iteelfis  built  largely 
upon  Li-appuan  roclts,  some  of  whicb  have  the  aspect  of  stratified 
Usi».  Thoy  iiro  highly  crystalline  dolurites,  and  Iho  bodded  bItuc- 
ture  is  Moen  at  a  number  ot  points  in  the  vicinity  of  the  Eesti- 
gouche.  The  river  in  front  of  tlie  town,  fi-om  the  steamboat  wharf 
westwai-d,  is  lined  with  Devonian  racks,  generally  groy  in  color,  both 
sandstones  and  con  glome  rates.  In  the  loar  of  the  Royat  Hold 
these  beds  dip  N.  25°  W.  <  25°-30°,  but  at  the  wharf  the  dip 
docreasea  in  angle  to  S^-IO",  They  exactly  i-escmble  the  beds  whidi 
are  exposed  on  the  Quebec  Hide  of  the  river,  and  at  this  place  form  tin 
in  aouthei-n  margin  of  a  synclinal  basin,  the  northern  side  being  seea  at 
™  Point*  k  Bourdean,  about  two  miles  above  Ci-oss  Point  opposite  Camp- 
liellton.  where  the  beds  dip  S.  20°  E.  <  48°.  The  conglomerates  am- 
tain  pebbles  of  limestone,  slate,  felsite,  trap  and  jasper,  and  are  i^le^ 
stratiliwi  withgi-ey  sandstones,  which  have  been  quarried  in  the  vicinity 
of  Pointo  k  Bounleau  for  the  Intercolonial  raili-oad.  Plant  et«ma  of 
Devonian  type  are  common  in  the  sandy  and  finer  portions.  Abm* 
the  station  at  Campbelltun  bai-d  tbick-bedded  sandstone,  intersected  hj 
thin  dykes  of  trap,  contains  abundance  of  fossil  plants;  a  (iollectionoT 
which  was  made  by  Mr.  T.  C.  Weston  and  examined  by  Principtl 
Dawson.    The  following  forma  have  been  determined  ; 

Bt  Pcilophyton  i-obustius. 

"  princeps. 

(fragment*). 
Lycopodites  Campbell tonensia,  n.s. 
Cordaites  angustifolia  and  stems  (?)  of  same. 
With  a  number  of  other  specimens  of  psilophyton  fragments.     At  a 
distance  of  1800  paces  west  of  the  Royal  Hotel  ledges  of  hard  grey 
limestone  have  been  found  by  Mr.  Weston  to  be  largely  mode  up  of 
comminuted  fossils. 

On  the  north  or  Quebec  side  of  the  river,  Devonian  beds  apparently 
occupy  the  whole  extent  of  the  flat  country  lying  between  the  base  of 
the  ti-ap  bills  and  the  shore.  They  are  well  exposed  at  Ci-oas  Point, 
,  opposite  Campbellton,  where  theydip  N.  10°-20°  E.  <  10°.  These  bods 
ai'e  pi-ubably  near  the  centre  o(  the  synclinal,  Below  this,  exposnreB 
of  similar  rocks  occur  at  Pointe  la  Garde  and  along  the  shore  lo 
near  Battery  Point.  They  are  similar  to  those  described  at  Poinlei 
Boui'deaU',  and  like  those  of  Pointe  LaLime  contain  interatralified  M> 
of  ti-ap  conglomei-ato.  The  sandy  layei-s  contain  abundance  of  plant 
stems,  and  tbewliole  series  dips  southerly  from  S.  20°  W.  in  the  wesief 
exjwsure  Lo  S.  60°  E.  at  Pointe  la  Garde,  the  angle  of  dip  ranging  frOB 
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6**  to  75**.    Thence  they  occupy  the  greater  part  of  the  shore  down  to 
the  mouth  of  the  Scaumenac  Biver  and  lie  in  a  nearly  horizontal  position 
or  with  a  slight  southerly  dip,  resting  against  the  flanks  of  the  trap- 
pean  hills  that  stretch  continuously  along  the  north  side  of  the  river  as 
fkr  east  as  Nouvelle  River.     At  High  Cape  the  Devonian  beds  are  con- 
cealed by  the  unconformably  overlying  red  beds  of  the  Lower  Carbon- Soaamenao  Bay 
iferous  (Bonaventure)  formation  which  extend  down  along  the  shore^to 
the  western  side  of  the  cove  above  Fleurant  Point,  with  outcrops  of 
Devonian  i-ocks  at  Pirate  Head,  and  at  Pirate  Brook  where  reddish 
conglomerate   with  pebbles  of  grey  limestone,  associated  with  grey 
Devonian  shale  is  seen  on  the  beach,  dip  S.  <  50°,  with  accompanying 
sandstone.     In  the  cove  above  Fleurant  Point,  however,  the  grey  beds 
of  the  Devonian  are  again  seen,  both  the  conglomerate,  similar  to  those 
of  Pointe  la  Garde  and  sandy  and  shaly  beds.  These  beds  contain  splendid 
specimens  of  Devonian  fishes,  some  of  which  have  already  been  described  FomII  fishe«. 
by  Mr.Whiteaves  in  the  American  Joumalof  Science,  August  1880.  The  beds 
are  mostly  fiat  or  dip  north-eastward  at  a  low  angle.     At  Fleurant  Point 
the  conglomerate  also  occure,  underlying  the  softer  shaly  and  sandy 
beds,  and  dips  N.  B.  <  7°-15^.     Rounding  the  point  and  entering  the 
cove,  we  meet  with  the  usual  grey  shales  and  sandstones  containing 
abundant  remains  of  fishes  and  plants,  which  dip  N.  25°  E.  <  10°. 
From  this  eastward  to  Yacta  Point,  the  shore  is  occupied  with  Devo- 
nian beds,  principally  grey  in  color  but  in  places  a  brownish-red,  espe- 
cially near  their  contact  with  the  overlying  red  beds,  dipping  shore- 
ward at  low  angles  and  forming  cliffs  from  thirty  to  fifty    feet  in 
height,  capped  at  the  upper  part  of  the  cli fi'  by  horizontal  red  beds 
which  here  rise  into  ridges  of  300  feet  or  more  in  elevation.     At  Yacta 
Point  there  appeai*s  to  be  almost  a  transition  between  the  Devonian  and 
Lower  Carboniferous  beds,  but  the  conformability  is  more  apparent 
than  real,  as  is  readily  seen  by  observation  of  the  beds  between  this 
point  and  Muguacha  Head.     The  bold  bluffs  of  Yacta  Point  soon  sinkseoond  outcrop 
down  again,  going  eastward,  and  the  grey  beds  again  occupy  the  shore  blt^^n^^YMta 
in  low  bluffs  for  several  hundred  yards,  the  red  beds  capping  them  JSii!oha^<»d! 
unconformably  and  extending  thence  around  Muguacha  Point  to  the 
month  of  the  Nouvelle  Eiver.     Eastwaixi  of  this  river  the  grey  beds 
have  not  yet  been  traced,  but  as  they  are  said  to  occur  on  the  Grand 
Cascapedia  it  is  probable  that  in  the  intervening  distance  they  are 
concealed  by  the  Bonaventure  formation  which  stretches  along  the 
shore  to  that  place. 

The  grey  beds  between  Yacta  and  Fleurant  Points  are  very  rich 
in  fodsil  forms  of  fishes  and  plants.  Yery  valuable  collections  have 
been  made  from  this  locality,  principally  by  Messrs.  Foordand  Weston, 


r 
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the  determination  of  which  has  not  yet  been  concluded,  And  the  reenlU 
will  appear  in  an  accompanying  report  by  Mr.  J.  F.  Whiteaves. 
,  The  only  othor  iirea  in  which  Devonian  rocks  have  been  reeognJMd 
o^.'  is  on  iho  Upaaiquitch  Eiver,  about  uinti  miles  above  the  Forks,  Tbey 
consiHt  of  grey  sandstones  and  conglomerates,  the  latt«r  containing 
pebbles  of  white  quarUi,  felspar,  jasper,  slates,  etc.,  which  i-esemblp 
exactly  the  groy  Devonian  bods  of  the  Eefitigouehe  already  described, 
and  lie  unconformably  upon  the  Silurian  and  lrapi>ean  rocks  of  thi» 
area,  Tbey  dip  N,  50°  W.  <  B"-?",  and  extend  down  to  seven  miles 
above  the  Forks,  but  their  extension  eastward  has  not  yet  been  traced, 
owing  to  the  wilderness  character  of  the  country  and  the  entire  absence 
of  settlements. 

Silurian. 

intfontif  The  rocks  of  this  System  occupy  an  extensive  belt  reaching  acmes 
the  entire  bi-eadth  of  tbe  Province,  from  the  State  of  Maine  to  the  Bay 
Chulenr,  and  are  at  many  points  well  mai'ked  by  chaeterJHtic  fossils.  In 
the  eastern  area  tbey  lest  upon  i-ocks  probably  of  Cambi*o-Silurian  ago, 
which  in  their  upper  portions  contain  fossiltt  (graptolites)  of  pre<»umo>l 
Hudson  Elver  type,  as  well  as  imperfectly  preserved  bi-aebiopod  i^hells, 
and  tfaej'  extend  in  a  brood  sheet  over  tbe  entire  northern  part  of  ibo 
Province  and  aci-OHs  the  boundaiy  into  Quebec,  forming  a  wide  goosyo- 
clinnl  baMin  about  100  miles  in  breadth,  the  northern  margin  of  which  ■ 
writion  '''*^''  upon  the  rock.><  of  the  Quebec  gi-oup  near  the  river  St.  Lawrence,  j 
Gatnhm-  Alpng  the  Upsalquitoh  and  lower  Restigouche  Rivers  they  are  brobeu 
up  or  cut  through  by  dykfls,  often  of  lai-ge  size,  of  trap  (dolorite)  and  < 
felsite  which  about  the  mouth  of  the  Restigouche  are  quite  extensively  I 
developed,  and  form  very  prominent  features  in  the  landscape.  The  I 
southern  mai-gin  of  the  belt  has  been  traced  an  well  as  the  section* 
afforded  by  the  various  rivera  followed,  from  the  St.  John  River 
eastwai-d  to  the  Bay  Chaleur.  On  tbe  St.  John  River  the  calcareons 
and  sandy  beds  charaeteristic  of  the  formation  are  well  exposed 
aboat  tbe  mouth  of  tbe  Tohique  River,  a  branch  of  the  St.  John.  At  tljp 
n  bsdi  former  point  as  well  as  along  the  river  northward  tbe  slates  are  nearly 
'^^">"  ^,ertical  and  strike  N.  R.  and  S.  W.  At  the  Nan-ows,  a  deep  rocky 
gorge  about  hulf  a  mile  from  the  mouth,  they  are  much  bi-okennnd 
slightly  ftulted.  and  contain  frequent  bands  of  white  calcitc  along  tli* 
Ihies  of  sti-atification.  The  dip  above  thiw  continues  northwest  f'"" 
about  six  miles  or  to  the  mouth  of  the  Little  Pokiok,  the  angle  varyiitft 
from  40°  to  70°,  the  slates  becoming  more  marly  with  minute  scales  of 
mica.  Occasional  bard  bands  mark  the  stratification  of  the  beds.  Ji'^ 
above  the  mouth  of  this  stream  the  dip  is  reversed  to  S.  40°  E,  <  36  - 
Thence  up  to  a  brook  about  two  and  a-half  miles  below  Trout  Brook 
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the  beds  are  well  exposed,  the  dip  remaining  the  same.  At  this 
point  ledges  of  reddish  conglomerate  with  thin  bands  of  reddish  lime- 
stone, lying  in  horizontal  beds,  come  in  and  cover  the  Silurian  strata. 
Just  at  the  sharp  bend  below  Eed  Rapids,  a  large  dyke  of  greenish 
moderately  coarae  dolerite  occurs,  having  an  exposed  breadth  of 
about  140  feet,  passing  which  no  ledges  are  seen,  the  country  being 
flat  till  the  foot  of  the  Eed  Rapids  is  reached,  when  the  red  beds  of  the 
Lower  Carboniferous  (Bonaventure)  formation  again  occui\  Thence 
up  stream  the  river  and  the  surrounding  country  on  both  sides  for  some 
distance  is  occupied  by  Lower  Carboniferous  rocks  till  wo  reach  Blue 
Mountain  Brook.  This  area  constitutes  the  Tobique  L^wer  Carbonif- Lower  Carboy 
erous  outlier,  and  has  been  described  in  former  Reports  by  Mr.  Charles^ the  Tobique. 
Bobb,  Prof.  Hind,  and  others.  About  two  and  a-half  miles  above  Blue 
Mountain  Brook,  Silurian  grey,  sandy  and  calcareous  slates  come  in  on 
the  northern  side  of  the  river,  dip  S.  20°  E.  <  45°-50°,  the  south  bank 
showing  high  bluffs  of  felspathic  rock.  At  the  mouth  of  Riley  Brook 
the  grey,  sandy  and  micaceous  slates  of  this  ago  are  seen  on  the  south 
side  of  the  river  with  a  dip  of  S.  36°  B.  <  75°.  They  extend  back 
from  the  shore  for  only  a  short  distance,  the  hard  felspathic  rocks 
noted  as  occurring  below  forming  a  marked  elevation  to  the  south. 
From  this  upwai'd  to  the  Forks  of  the  Tobique  the  river  flows  over 
Silurian  slates. 

The  Forks  of  the  Tobique  are  formed  by  the  junction  of  the  Nictor  or 
Left  Hand  Branch  and  the  Campbell  or  Right  Hand  Branch.     On  the 
latter  stream,  which  flows  from  the  south,  Silurian  rocks  are  recog- 
nized for  some  distance.     Ascending  this  branch  calcareous  slates  dip 
N.  25°  W.  <  20°-40°  and  extend  for  two  and  a-half  or  three  miles  tOLimitofthe 
huge  ledges  of  green  chloritic  slates  and  moderately  coaree  diorites,  lu^ht^Hwid    * 
which   have  a  surface   breadth  of  nearly  a  mile,  and  are  succeeded  CMBpbeifriyer. 
by   bluish-grey  slaty  rocks  dipping   up   stream   S.   10^   E.   <   10°. 
These  at  the  Lower  Falls  abut  against  a  ridge  of  grey  and  green 
pyritous  felspathic  rocks  which  probably  bounds  the  Silurian  in  this 
direction,  the  rocks  above  this  on  the  river  belonging  to  the  meta- 
morphic  pre-cambriafi  series. 

The  Nictor,  or  Left  Hand  Branch  of  the  Tobique,  is  occupied  entirely  suurian  of  the 
by  Silurian    rocks.      These  for  several   miles  above  the  Forks  are  HMd'snich' 
somewhat  broken  and  thrown  into  sharp  anticlinal  folds,  but  the  pre- ^^*^®  tobique. 
vailing  dip  is  north-westerly  (N.  20°  W.)    At  about  five  miles  from  the 
Forks  the  rock  exposures  cease ;  the  banks  become  low  and  shew  no 
ledges  for  about  twenty  miles,  when  dark  grey  micaceous  and  irony 
slates  are  seen,  dip  S.  50°  E.  <  60°.     Ranges  of  hills  extend  along  both 
sides  of  the  river  at  a  distance  of  half  a  mile  or  more,  but  the  banks 
are  densely  wooded,  principally  with  cedar.    From  this  to  the  outlet 
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of  Niotor  Lake  at  the  faetd  of  tiie  •b-enm,  the  expiMures  are  few,  bat 
the  general  dip  is  S.  B.  <50*.  Hie  Uke  murkH  the  limit  or  the  Silarioii 
fbrmatioD  in  this  direetion, the sontJieni  i^hoie  being  uccupied  by  greeit 
ohloritio  alatea  and  alatj  laloo-feUpatbiu  Hchiata  which  dip  "N.  S9° 
W.  <  90°,  while  a  large  moantain  <rf  retl  crystalline  and  poqib^Tilic 
feleite  rises  abraptly  ftY>m  the  water  to  a  height  of  over  2000  fo^t,  and 
,  '  stretching  away  in  a  long  ridge  to  the  r^outh-west  pi-otuibly  defines  the 

^tt^tb*     sontbem  margin  of  the  Silurian  in  that  direclion.    The  tulco-^cbieu 
Btatari>&      flank  the  northern  base  of  the  monntidti  and  dip  nway  from  it  at  a  high 
angle.    The  d^erenoe  between  tite  Siltirian  rot:ku  t>{  the  Tobiqae  aud 
the  erystalliar  schists  of  the  lake  is  well  marked  both  by  the  miueral 
and  metamoiphio  obaracter  of  the  latter. 
Uwwputrf       From  yictor  Lake  to  the  Upsalqoiteh  the  Silurian  formation  hasaot 
vttd?rin>.     been  traced  owing  to  the  densely  wooded  i-huracter  of  the  country,  bnl 
on  the  latter  stream  good  sections  afe  all'orded  for  about  thirty-one  miles 
directly  across  the  strike.     After  leavii^g  the  lake  at  its  head  the  river 
runs  in  a  very  crooked  and  narrow  chanuel  nearly  to  the  falln,  a  dia- 
tanoe  in  a  straight  line  of  abont  six  miles.    Tlio  banks  are  low  aud 
swampy,  and  no  ledges  appear  till  we  approach  the  mouth  of  the  Little 
Gabbm.         Sonth  Bast  Branch.    Aere  grey-mottled  lelspathic  rocktt  (Gabbroit)  are 
followed  down  the  stream  by  pnrplieh,  i^roy,  stnty  ami  dioritic  beds, 
veined  with  yellonish-green  epidote.    Tln'ruL'  to  tlic  uinn-r  fiul  of  the 
falls  fi-eqnent  ledges  of  hard  dense  grey  elates  or  quarUiitee,  weathering 
a  rusty-biMwn  and  breaking  into  angular  pieces,  no  dip  discernible,  occur. 
At  the  falls,    a  ragged  gorge    a  mile  or   more  in   length,  the   rocks 
are  hard  green  conglomerates  with   pebbles  of  reddish  and  grey  alales 
and  folsitea  and  a  few  of  grey  limestone ;  the  dip  at  the  upper  pan  Ib 
not  clearly  defined,  but  at  the  lower  end,  about  three-fourtha  of  a  mile 
above  Eamsay's  Bivok,   it  is  N.  10°  W.  <  75°.     These  rocks  contain 
Fouiii.  indistinct  traces  of  fossils,  crinoids,  corals    and  minute    brachiopods. 

The  paste  of  the  rock  is  dark  green  and  ashy  looking,  thickly  studded 
with  minute  pieces  of  comminuted  slate.  At  the  lower  end  of  the  falls 
the  conglomerate  is  mainly  composed  of  small  pieces  of  grey  and  red 
slate.  It  dips  down  stream  at  a  high  angle  and  underlies  the  slaty 
and  sandy  beds,  which  are  well  developed  in  the  vicinity  of  Bamsay'a 
Brook.     At  the  mouth  of  this  brook  they  dip  S.  20°  E.  <  VO^-OO". 

Going  down  the  river  the  slates  maintain  a  southerly  dip,  the  angle 
gradually  decreasing  to  50°  at  Big  Brook.  Below  this  for  some  distanco 
the  rocks  ai'e  ochreous  on  weathered  sui-facos  and  are  very  ealcareon". 
approaching  a  limestone.  They  contain  imperfect  remains  of  brachi- 
opod  shells  and  crinoid  stems.  Just  above  Meadow  Brook  the  regular 
sandy  greenish  grey  slates  shew  on  the  west  bank,  dipping  S.  10° 
£.  <  70°,  and  are  underlaid  by  light-green  chloritio  grits  and  fioe 
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oonglomerateB,  which  in  turn  rest  upon  hard  crystalline  felsites  of  the 
same  aspect  as  those  seen  on  the  upper  part  of  the  Nipisiguit.  This 
structure  would  indicate  the  existence  of  a  synclinal  in  the  Silurian 
rocks  at  this  point.  After  passing  the  felsite  hard  green  epidotic  rocks 
oxtend  down  for  nearly  a  mile,  and  are  overlaid  by  the  grey  grits  and 
conglomerates  of  the  Devonian  already  described.  This  is  at  Ten-mile 
Brook. 

No  Silurian  rocks  are  then  seen  as  we  descend  the  stream  till  we  roach 
six  and  three-quarter  miles  above  the  forks  of  the  North-west  Branch, 
the  intei'vening  space  being  occupied  by  Devonian  rocks  and  amygda- 
loidal  traps  and  dolerites.     At  six  and  three-quarter  miles  ledges  of  AmyKdaioid: 
grey,  flaggy  sandstone,  dip  S.  40°  B.  <  30°,  appear  again  and  are  asso-  "^^  ^^  ®"*®** 
elated  with  soft,  splintery  and  marly  shales,  same  dip.     At  five  and  Dovonian 
a-half  miles  a  high  hill  of  fine  grey,  with  shades  of  ochreous-brown, 
thin-bedded  shales  occurs,   underlaid  at  the  water's  edge   by   hard 
dai*k-green  dioritic  looking  I'ock,  and  containing  near^the  contact  a 
small  seam  half  an  inch  in  thickness,  with  fossil  corals  ;  and  half  a  mile 
below  grey  marly  shales,  overlaid  by  hai'd  rusty  quartz  or  sandstone, 
are  seen,  containing  abundance  of  corals  and  brachiopods,  dip  S.  25° 
B.  <  20°. 

Just  above  the  four-mile  tree  several  dykes  of  red  porphyritic  felsite  Felsite  dykos  in 
and  others  of  porphyritic  diorite,  one  of  which  has  a  breadth  of  twenty-  *  *"^*^'^ 
five  feet,  are  seen  cutting  the  slates  and  disturbing  their  bedding.  Near 
the  three  and  a  quarter  mile  bend  or  ox-bow,  ledges  of  brick-rod  fels- 
pathio  rock  are  seen,  probably  an  extension  from  a  high  peak  of 
felsite  a  short  distance  west  of  the  river  at  this  point.  They  extend  down 
to  two  miles  above  the  Forks,  and  contain  at  one  point  a  bed  of  trap 
conglomerate  similar  to  that  seen  on  the  Restigouche  River.  This 
shews  also  on  the  North-west  Branch,  about  seven  and  a-half  miles  from 
the  Forks.  Below  this  to  the  junction  with  the  North-west  Bi*anch, 
grey  sandstones  and  slates  of  the  usual  Silurian  type  occur,  dipping 
S.  20°  B.  <  75°. 

Aji  ascent  of  the  North-west  Branch,  for  sixteen  miles,  disclosed 
nothing  but  Silurian  sandstone  and  slates,  with  the  exception  of  the 
ledge  of  poi-phyritic  trap  conglomerate  noted  above.  The  beds,  dip 
S.  20°  E.  <  45°-70°  for  the  first  eight  miles,  and  then  N.  15°-20° 
W.  <  70°,  which  dip  they  pretty  constantly  maintain  as  far  up  as  our 
explorations  extended. 

Between  the  Forks  and  the  mouth  of  the  Upsal quitch,  the  Silurian 
rocks  are  continuous  and  occur  in  a  series  of  folds  which  are  cut  by 
frequent  dykes,  generally  of  flesh-red  felsite,  porphyritic  with  crystals  y^i^j^  dyke«. 
of  pale  red  felspar,  but  in  places  a  cream-white  in  color.     They  rar.go 
in  thickness  from  a  few  inches  to  over  a  hundred  feet.    Limestone 
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bftada  bomr  at  iDterVilB,  and  ■  great  part  of  Die  »lul«s  are  more  or  Ices 
oaloareona.  The  beda  are  often  diaturbed  ly  tho  intnisiuD  of  the  dyke», 
though  distnrbanoea  ofteo  occur  whea  no  dykeii  itit;  visible. 
The  deecriptioa  of  the  Beatigooche  &otn  ML^tupodiii  to  Patupedia  hoe 

0>H»a<jiM-»  been  already  given  by  Mr.  Bichardaon  (Report  of  Pii3gret>s,  1858,  page 
116).  The  rooks  are  all  Silarum,  aabdstOTie,  Bliiie  or  limeHtoiie.  Above 
this  to  the  Waaf^on  or  oroMtng  to  the  Bicer  St.  Johu,  the  Re^Ligoucbe 
flows  apparently  along  theoreet  of  an  antioliiial,  the  rocks  dipping 
a  20»  B.  to  If.  20°  W.  <  30'-«0".  Bxposuiee  are  not  nameroos, 
bat  when  seen  are  all  oalcareons  slates,  soft  with  hai-der  bands.  Above 
the  Kedgewiok,  the  oonntry  in  the  Tieiiii'.y  of  the  river  is  gener- 
ally low  and  l^e  banks  often  swampy  and  bti^^hy.  The  land  in  this 
aeotion  of  the  oonntry  shonld  be  well  adaploil  foi-  agrieultiiral  purpoeea. 

Ahmn.  Beantiftil  terracea  are  observed  at  several  points.  On  the  Upaalquitcfa, 
aboat  three  milee  from  its  month,  fonr  vei-y  porfec)  ouci^  wore  eeen.  At 
the  Chain  of  Booka  Brook  on  the  Bestigoiiciiu  three  perfect  and  one 
iiregnlar  one  were  noted,  and  at  tiie  fbrkii  of  the  Kodgewick  two  per- 
'  feet  onea  ooeor.  The  nsnal  height  of  the  terraces  is  about  ten  feet 
each. 

^MdcoodM  ts     At  the  Grossing  ftom  the  Beetigonche  to  8l  John  by  the  W&agiui 

Si*r.  ftnd  Grand  Bivera,  only  one  rock  ontcrop  wa»  Msen.     This  was  on  the 

QrandBiver,abonteightmileBfroiii!t8mouth,  (lij)S.  10°  K.  .:;  4U°,  The 
porUge,  which  is  aboat  three  miles  in  length  from  the  head  of  t^ 
Waagun  to  the  Gi'and  River,  is  mostly  low  and  shews  no  expoeuree. 

Between  the  Upsalquitch  and  the  bead  of  the  T€te  k  Guuche  River 
the  country  is  almost  inaccessible,  being  an  unbroken  densely  wooded 

Upper  Tst*i    wilderness.     An  examination  was,  however,  made  of  the  latter  stream 
""  *'  to  a  point  about  six  miles  west  of  the  upper  lake.  Here  a  ridge  of  grey 

and  bluiah-grey  felpathic  slates,  lithologically  resembling  the  Silurian 
of  the  southern  part  of  the  province,  was  found,  but  no  fossils  were 
observed.  They  probably  are  the  equivalents  of  the  grey  beds  seen  in 
the  Nigadoo  River,  and  foi'm  Ihe  basal  beds  of  the  series.  They  dip  N.  20° 
W.  <  65°.  Just  below  the  outlet  of  the  first  T6te  £k  Gauche  Lake 
ledges  of  reddish  uouglomerate,  filled  with  corals  of  Silurian  aspect,  rest 
unconformably  upon  the  metamorphic  schists  of  the  T6te  &  Gauche 
River  to  the  south.     Their  limits  cannot  be  trailed,  and  they  may  be 

FoMiia  of  Siln- simply  an  outlier  of  Silurian  rocks. 

run  on  tt.  Near  the  coast,  slaty  and  sandy  beds  containing  fossils  are  seen  in 
the  Nigadoo  River,  and  on  the  roads  in  the  back  settlements  in  that 
vicinity.     At  the  falls  in  this  stream  tbo  ixK^ks  also  contain  fossils,  but 

Soittfaeni  limit  the  forms  cannot  be  determined.     They  probably  i-epresent  the  upper 

otSiiDtuD.  member  of  the  Cambro  Silurian,  as  just  above  the  mouth  of  the  river  on 
the  coast,  the  calcareous  beds  of  the  Silurian  are  seen  overlying  them. 
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It  may  therefore  be  stated  generally  that  the  Nigadoo  River  forms  the 
soathern  boundary  of  the  Silurian  rocks  in  this  direction. 

Along  the  shore  north  of  the  Nigadoo  River  the  beds  constituting 
the  base  of  the  Silurian  occur  just  above  the  mouth  of  that  river. 
Between  this  and  the  Elm  Tree  River  they  are  well  exposed,  and  con- 
sist of  calcareous  and  sandy  slates,  with  bands  of  bi'ownish-rusty  con- 
glomerate and  some  limestone.  They  are  a  good  deal  broken  up,  the 
dips  indicating  frequent  anticlinals.  North  of  Kim  Tree  River  theJoMii».at  Elm 
limestone  is  considerably  developed  and  in  places  very  rich  in  fossils, 
erinoids,  corals  and  brachiopods.  Among  the  corals  Haly sites  catenula- 
tu8  and  Zaphrentis,  are  abundant,  as  also  Strophomena  rhomhoidalis  and 
many  brachiopods.  These  beds  extend  up  the  coast  for  about  one 
mile  above  the  mouth  of  the  Elm  Tree  River  till  they  are  met  by  huge 
dykes  of  green  epidotic  diorite.  The  conglomemtes  which  occur  at 
Church  Point  and  below  the  mouth  of  Kim  Tree  probably  constitute 
lower  members  of  the  system. 

The  railroad  though  it  affoi-ds  but  few  cuttings  between  the  Nigadoo 
and  Elm  Tree  Rivere,  yet  shews  in  the  trenches  alongside  several  out- 
crops of  Silurian  slates  and  limestone.  About  half  a  mile  north  of 
Petite  Roche  station,  one  of  these  outcrops  seen  in  a  pit  shows  the 
limestone  altered  to  a  crystalline  marble,  but  still  retaining  traces  of 
crinoid  stems.  Crystalline  limestones  are  more  plainly  seen  on  a  road 
running  just  a  short  distance  below  Elm  Tree  crossing.  Here,  about 
three-fourths  of  mile  beyond  the  railroad,  quite  extensive  beds  of  Marble  of  Elm 
marble,  whitish-grey  in  color,  are  found  in  immediate  proximity  to 
large  masses  of  diorite,  but  in  all  cases  so  far  as  the  surface  quarries 
have  exposed  the  rock  it  is  extensively  shattered,  and  does  not  / 
give  much  promise  of  workable  beds.  The  alteration  is  also 
quite  local,  and  the  crystalline  portion  changes  abruptly  into 
ordinary  grey  fossiliferous  limestone.  At  the  Elm  Tree  crossing  the 
diorites  are  well  exposed  and  occupy  a  large  area  extending  almost  con- 
tinuously nearly  to  Belledune  station,  cuttings  being  frequent.  Oi»ly 
one  small  exposure  of  red  slate  was  observed  on  this  portion  of  the 
railroad,  but  on  the  shore  extensive  ledges  of  brown,  hard  conglome- 
rate occur,  which  appear  to  bo  hardened  by  the  action  of  the  intrusive 
rocks.  Fossiliferous  beds  of  Silurian  slates  also  occur  on  the  shore,  but 
these  exposures  partake  of  the  nature  of  lenticular  basins.  In  the 
vicinity  of  Belledune  post-office  the  calcareous  beds  are  again  well 
exposed,  and  contain  abundance  of  fossils  similar  to  those  of  Elm 
Tree. 

North  of  Belledune  Point  the  shore  is  for  the  most  part  occupied  by 
Silui'ian  limestones,  slates  and  sandstones,  though  frequently  capped 
by  the  newer  red  beds  of  the  Lower  Carboniferous  already  described, 
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and  bnton  hy  oooadoDiI  dykei^  of  ilioi-ito  and  li-ap,  to  the  vicinity  of 
BUekPcdnt.  Afc  MV«nJ  ploe^b  the  tnkureouct  portions  cootaiu  abun- 
dmoQ  of  fixnlB.  Below  Annstrotig'u  Brook  they  form  the  lower  por 
tionof  difhwhiohare  VBOOntbnnahly  capped  by  horizontal  sandatonee 
'  and  conglomerates,  llkey  m-u  froquontly  futiltei)  und  out  through  by 
dykea  of  trap  and  inoUneci  nHeu  at  high  angles.  Botwcon  Nmh's 
nin^l_j  *■  Oeek  and  Blaok  Pnot  theli  tiu'»ione  i»  §aid  to  form  excellent  mat«j-ial  for 
Oonatt.  I^mskiliiB  also  exi^i  iil  several  points  aloug  the  >«hoi-e  to  the 
■ObUl  Black  Pwnt  oonsiBl.-  juinciijally  of  trap,  whioh  forma  a  dyke 
at  OCnuidwable  UiiokneBB,  1"jIw<wu  which  and  Bouvor  Point  the  ibmil- 
ifiroOB  Simian  beds  aglun come  in  and  form  an  anliclinsl  arc-h.  Thence 
to  the  month  of  New  MlUs  Brook,  the  shore  and  rnih-oad  show  almost 
OMitiDnoaB  ezpoanree  of  biijipcan  rocks,  with  interutnititied  beds  of 
Nddieh-brown  0ODglomerat<'.  Iiai-d  and  evidently  altered  by  the  intru- 
rive  maBsea.  from  Kew  llille  Brook  to  the  mouth  of  TMniwn  River 
the  ealoareona  beds  seem  to  he  wanting,  the  rocks  being  mo-^ily  bard 
altwed  ooDglomeratw  which,  un  the  Hmall  island  opposite  Nvw  Mills 
■tatiOD,  show  an  anticlinal  structure.  Trappean  beds  again  <-omc  in 
and  extend  with  only  two  amall  bands  of  Silurian  along  tho  railroad  to 
witilin  one  and  a  qaarter  milos  of  the  Cborlo  River,  whence  they  pro- 
bably continue  northward,  but  are  overlaid  along  the  coust  hy  tho 
horizontal  red  beds  of  the  Lowor  (■Mrlxjniforoun- 

North  of  Charlo  statioo  tho  back  roads  show  alternate  ledgee  of  Silurian 
slates  and  trappean  rocks,  the  latter  greatly  predominating,  bat  tho  snr- 
face  is  largely  covered  by  drift  till  we  meet  the  bold  ridges  lying  to  the 
south  of  the  town  of  Dalhousie.    Good  sections  are  alforded  across  the 
trappean  ridges  and  Silurian  beds  which  lie  in  the  intervening  depres- 
sions both  on  the  road  leading  south  from  Dalhousie  and  along"  the  shore 
around  Bod  Ami  Point    From  the  town  to  the  Eel  River  flat  no  less  than 
Trapridfwmt   five  distinct  ridges  of  trap  can  be  seen.    They  have  a  course  nearly  east 
^'■'^"'^       and  west,  and  the  depressions  aro  occupied  by  wedge-shaped  areas  of 
Silurian  rocks  which  are  highly  fossil iferous.    The  contact  of  the  Siln- 
rian  with  the  trappean  rocks  is  well  seen  in  the  fine  section  afforded  by 
the  shore,  and  the  relative  age  of  the  two  sets  of  rocks  can  be  easily 
made  out.    Tho  Silurian  rocks,  limestones  and  slates  show  a  marked 
FoMitg In  the    alteration  near  tho  eontait  with  tho  dykes,  and  at  one  place  the  traps 
pSSt'^^'bave  enclosed  a  fossil  fram   the  Silurian  calcareous  beds.     It  would 
thus  appear  that  although  the  traps  have  an  appai-eut  bedded  structure 
with  tho  fosfliliferous  strata,  they  have  been  thrust  up  along  the  linos 
of  bedding  subsequent  to  the  deposit  of  the  Silurian  rocks.    The  dip  of 
the  Silurian  beds  at  Bon  Ami  Point  is  N.  50°  B.  <  50°,  but  this  changes 
towaids  the  Eel  River  flat  to  N.  15°  B.  <  45°. 
South  of  the  trap  ridges  which  run  along  the  south  side  of  the  Bestj- 
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gouche  river,  between  Dalhousie  and  Glenlivet  settlement  the  country 
becomes  less  broken  and  is  occupied  by  Silurian  beds.  These  are 
exposed  at  intervals  on  the  long  straight  road  leading  west  from  Bel 
Elver  to  Balmoral  and  Blair  Athol  settlements,  as  well  as  on  the  north 
branch  of  that  river,  about  two  and  arhalf  miles  west  of  Shannonvale 
post-office  at  the  Eel  Eiver  Forks.  On  the  former  road  the  dip,  which  is  Sf  Se'JeSS-** 
S.  <  45°  in  its  eastern  part,  becomes  reversed  further  east  to  N.  15°  eouehe. 
W.  <  60°,  indicating  that  this  road  follows  for  the  most  part  the  crest  of 
an  anticlinal.  At  the  latter  locality  the  dip  of  the  calcareous,  sandy, 
micaceous  slates  is  N.  10°  E.  <  60°,  or  nearly  the  same  as  on  the  coast 
south  of  Bon  Ami  Point.  From  the  Balmoral  road  the  Silurian  beds 
strike  across  to  the  Upsalquitch  River,  which  has  already  been  described. 
Exposures,  however,  are  not  numerous  in  this  part  of  the  country  owing 
to  the  enormous  covering  of  drift  clays  and  gravel  which  extend  from 
the  Eestigouche  River  to  Bathurst,  and  are  exposed  in  many  of  the 
cuttings  along  the  line  of  the  Intercolonial  railroad. 

On  the  Restigouche,  in  its  lower  part,  no  exposures  of  Silurian  rocks 
are  met  with  till  we  reach  Morrissey  tunnel,  about  four  miles  below  the 
mouth  of  the  Metapedia  River.  The  basal  beds  at  this  place  rest  upon 
the  high  spur  of  dark  blackish-brown  and  grey  amygdaloidal  and 
brecciated  trap,  through  which  the  tunnel  is  pierced,  and  consist  of  Jnnotion  of 

^'  ^  r  y  trappean  rocks 

fossil iferouB  grey  sandy  beds  with  interstratified  beds  of  limestone  con-  and  Siiuri»n. 
glomerate,  the  pebbles  mostly  of  grey  limestone,  Unticular  or  roughly 
rounded  in  shape,  cemented  with  a  brown  calcareous  paste.  On  the 
north  side  of  the  tunnel  these  beds  dip  N.  W.  <  75°,  but  in  the  course 
of  a  few  hundred  yards  the  dip  is  reversed  to  S.  B.  <  45°,  forming  a 
narrow  synclinal  basin.  Above  this  another  ridge  of  hard  green 
diorite  comes  out  to  the  post  road,  and  continues  for  nearly  half  a 
mile  whence  Silurian  rocks  extend  up  to  the  Metapedia. 

The  Glenlivet  settlement  and  the  road  thence  through  Dawsonvale 
to  the  mouth  of  the  Upsalquitch  are  occupied  by  Silurian  rocks.  On 
this  road,  about  midway,  the  dip  is  N.  40°  E.  <  40°,  while  on  the  post  Glenlivet. 
road  at  the  forks  of  the  road  to  Glenlivet  it  is  S.  70°  W.  <  50°.  As  we 
approach  the  Restigouche  bridge  the  dip  again  becomes  reversed  to 
N.  50°  W.  <  60°-80°,  bending  round  on  the  Quebec  side  more  to  the 
west  or  N.  60°-70°  W.  <  50°. 

On  the  north  side  of  the  Restigouche,  Silurian  slates  and  li  mestones  were 
observed  from  the  mouth  of  the  Metapedia  to  a  point  nearly  opposite  Mor- 
rissy *s  tunnel,  or  seven  and  thr,ee-quarter  miles  above  Cross  Point,  opposite 
Campbellton.  Here  they  are  cut  off  by  the  traps  of  the  north  side  of  the 
river  and  do  not  occur  again  along  the  shore  to  the  east.  On  the  Scaume- 
nacRiver,  however,  about  one  mile  above  the  bridge,  Silurian  rocks,  lime- 
stones conglomerates  and  fossiliferous  breccias,  are  seen  forming  a  len- 
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ticalar  area  eDoloaed  by  high  ridgw.  The  deaoription  of  these  tnq^pein 
ridges  is  given  in  the  Beport  of  Progress,  1843,  by  Sir  W.  R  Logan,  and 
will  be  discussed  Airther  on.  Similar  conglomerates  and  limeatcmes 
are  reported  on  the  Scanmenac  and  Noavelle  BtTers  on  the  north  side 
of  the  trappean  ridges,  bat  their  examination  in  this  area  has  not  been 
completed. 

Cambro-Silubiaii. 

The  area  which  we  propose  to  inolade  in  this  system  embraoea,  as  in 
the  soathem  part  of  the  Province,  a  considerable  variely  of  roeks, 
many  of  which  are  highly  metamorphic  and  all  more  or  leas  altered,  bat 
not  apparently  Arom  local  causes  as  is  so  plainly  to  be  seen  in  the  SUnriaa 
strata  already  described.    Fossils,  which  however  are  very  imperftct, 
are  found  at  several  points,  but  the  determination  of  the  age  of  this 
system  has  been  based  principally  upon  lithologioal  and  stratigraphical 
Q6D«nJ  dktri-  evidence.    It  may  in  general  be  stated  to  form  a  continnons  belt  of 
Cuiibn>-8Ua-    several  miles  in  width,  extending  firom  the  month  of  the  Nigadoo 
Biver,  on  the  Bay  Ghalenr,  to  the  main  South-west  Miramichi,  beyond 
which  our  explorations  have  not  been  extended  in  that  direction,  bat  it 
appears  evident  from  the  work  of  Hr.  Oharles  fiobb  (see  Beport  of 
I^ress  1866-69)  and  that  of  Prof.  Bailey  and  Mr.  Broad  in  the  county 
of  York,  not  yet  published,  that  similar  rocks  stretch  across  the  entire 
breadth  of  the  country  to  the  Maine  boundary,  and  that  they  are,  in  part 
at  least,  the  equivalents  of  the  so-called  Cambro-Silurian  of  Charlotte 
county,  as  described  in  the  Report  of  1878-79.     In  the  area  bordering  on 
the  Bay  Chaleur  they  have  been  well  recognized  on  the  Nigadoo,  the 
Millstream,  the  T^te  -X  Gauche  and  the  Nipisiguit  Rivere.     They  are  well 
developed  on  the  North-west  Miramichi  and  its  several  branches,  and 
on  the  Little  South-west,  while  on  the  main  South-west  Miramichi  they 
form  a  broad  belt,  broken  up  by  several  masses  of  granite,  but  contain- 
ing imperfect  fossils  at  one  point  at  least  near  their  southern  margin. 
In  all  these  places  the  general  lithological  character  of  the  gi*oup  are 
maintained,  and  certain  belts  can  be  traced  continuously.     As  a  git>up 
they  rest  uncouformably  on  a  series  of  fol spathic  gneisses  and  crystal- 
line schists,  many  of  which  resemble  the  pre-Cambrian  rocks  of  the 
southern  portion  of  the  pi-ovince,  described  in  the  Report  for  1878-79. 
Brief  descriptions  of  some  of  these  rocks  as  seen  on  the  Nipisiguit  and 
elsewhere  are  given  in   Professor  H.  Y.  Hind's  Report  to  the  New 
Brunswick  Government  (1865),  but  no  attempt  was  at  that  time  made 
Former  work  in  to  Separate  the   Palajozic  systems   from   those   of  pre-Cambrian   or 
eaeqys  ms.  ^p^jj^jjj^  jjg^j^    ^\\    jjeing   included   under   the  genei*al   term    Quebec 

gmup,   a  similar  classification    being  made   in   the  southern   part  of 
the  province.     Subsequent  investigations  in  that  area,  however,  have 
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shewn  that  the  rocks  there  are  divisible  into  two  distinct  and  widely 
separated  portions;  the  better  settled  character  of  the  country  affording 
fidr  facilities  for  their  determination.  The  northern  portion  of  the 
province,  however,  is  lor  the  greater  part  entirely  unsettled  and  an 
almost  unbroken  wilderness,  densely  wooded  and  accessible  only  by 
canoes  in  summer  or  on  snowshoes  in  winter,  so  that  accurate  delinea- 
tion of  boundary  lines  is  almost  an  impossibility.  The  sections  afforded 
by  the  various  streams,  however,  have  enabled  us  to  pronounce  with  a 
fair  degree  of  accuracy  on  the  limits  of  the  various  systems. 

The  most  northerly  recognized  exposures  of  Cambro-Silurian  rocks  is  JfCambrJ*™*' 
seen  on  the  Nigadoo  Eiver.  On  this  stream,  at  various  points  upwai-d  ^^1™"*°- 
from  its  mouth,  ledges  of  grey,  sandy  and  fine-grained  slates  occur,  with 
darker  thin  bands  of  fine  slates  and  coarser  sandy  beds,  cut  by  fre- 
quent veins  of  white  quartz  which  contain  traces  of  copper,  iron  pyrites 
and  galena.  These  rocks  are  considerably  altered  and  are  lithologically 
different  fi-om  the  overlying  Silurian  beds,  though  in  places  they  are 
apparently  conformable  in  dip.  At  several  points  on  this  stream,  as 
at  the  Falls  and  the  crossing  of  the  back  settlement  road,  indistinct 
fossils  are  found,  but  their  forms  are  not  well  enough  preserved 
to  determine  their  age  with  certainty.  On  the  Millstream,  the  next 
river  to  the  south,  at  the  Intercolonial  railroad  bridge,  ledges  of  green- 
ish and  purple  brown  slates  are  seen  resembling  those  seen  in  the 
T§te  k  Gauche.  Fossils  could  not  be  determined  definitely  in  these  rocks, 
but  certain  weathered  depressions  occur  which  may  indicate  their 
existence.  These  slates  are  somewhat  ashy  in  their  texture,  and  con 
tain  abundance  of  minute  kaolin  specks,  and  on  the  T§tei  Gauche  are  graptoiitea  of 

^  '  Tdte  i^  Gauche. 

associated  with  soft,  black  and  graphitic  slates  which  hold  abundant 
impressions  of  graptolites.  Half  a  mile  above  the  railroad  bridge  on  the 
Millstream,  Lower  Carboniferous  red  conglomerates  occupy  the  stream 
for  a  short  distance,  resting  upon  greyish  felspathic  and  slat}'  rocks, 
sometimes  calcareous  and  with  minute  specks  of  pellucid  quartz,  the  rock 
at  times  schistose  and  soft,  purple  in  color  and  ochreous  from  the 
decomposition  of  iron  pyrites.  At  the  Lower  Falls,  near  the  road  crossing, 
about  one  and  a  half  miles  fi*om  the  railroad  bridge,  the  rocks  change 
to  a  felspathic  conglomerate,  the  paste  being  coanse  and  gritty,  and 
weathering  a  reddish  grey.  These,  however,  contain  slaty  bands,  the 
dip  of  the  whole  being  apparently  south,  the  angle  doubtful.  Through 
the  back  settlements  of  Dumfries,  St.  Louise  and  Kobertville,  these  rocks 
are  associated  with  greenish  dolerites,  moderately  coarse,  and  in  the 
vicinity  of  Dumfries  church  they  dip  S.  10°  W.  <60°.  On  the  sti-aight 
road  south  from  Dumfries  ledges  of  hard  greenish  and  greyish  dolerites 
occur  near  the  crossing  of  the  road  to  Dunlop  settlement,  but  on  this 
cross  road,  about  half  way,  at  the  bridge  over  Grant's  Brook,  large 
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Uiigiw  of  uny  micaceous  and  well  biiodyd  slatos  dip  N.  20°  W.  <70-90°, 
iitwiwintiMl  with   very  raaty   black  and  pyritous  bedn.     These  extend 

I  ilowii  Grant'H  Brook,  aiid  are  mucli  brokeD  and  twisted,  probably  tnrm 

tbo  pi-wtunce  ofdyltes  of  dolorite.     They  are  probably  the  equivalenta 

orihti  black  and  red  manganese  boating  slate  seen  fui-thei-  south  on  Ihu 

TSUs  A,  Gauche,  and  which  can  be  traced  acroae  the  country  to  the  main 

SiHith-WoBt  Miramichi. 

Between  Grant's  Bi-ook  and  Peter's  Rivor  along  the  railroad  Ih* 

ObMrmionnnr    scvural    cuttingH  disclose    principally   dolaritie    rocka,    oflen    highly 

'  ""  '■  folspathic  and  in  plitcen  eoneretionwy,  the  concretiona  varying  in  size 

from  six  inchen  i«  nevoral  feet,  and  in  broken  anrfacew  disclosing  » 

■  circle  of  email  holes  in  dote  around  the  outer  mart^iri. 

I  ThoHe  roiiku  form  a  low  and  irrogular  ridge,  and  at  soveral  points  carry 

P  thin  veinH  of   red  hematite,  which,  however,  was  not  observed  in 

quantity  sufGcienl  to  U-  of  value.  Passing  Peter's  River,  which  flow* 
for  the  raoBt  part  over  i-ocks  of  this  chaiactcr,  wo  reach  in  a  short  dia- 
tuuce  thu  T@tc  i  Gauche,  which  for  ibt  entire  length  atl'ordit  good 
OXpOfltircH  from  near  iU  month  to  the  lakox,  a  distance  uf  about  30 
mil<w,  the  greater  part  of  which  distance  is  over  rocks  of  presumeil 
Oambro-Silurian  age,  Tbeae  rocks  lirst  make  their  a]ipoarance  on  the 
post-road,  about  otie  quarter  of  a  mile  north  of  Peter'"  River,  dipping 
S.  6"  W.  <  56°,  whence  they  extend  wesLwai-d.  On  the  TiHe  :i  (iauche 
red  Lower  Carboniferous  rocks  occur  in  the  bank  below  the  rMlroad 
brid^'c  and  just  ahovo  the  crossing  of  the  post-road,  but  at  the  railroad 
Rfver"'""''"'  '*^'*  ^^  gf^y  "i"^  purple  ashy  slates,  similar  to  these  seen  on  the  Mill- 
stream,  lu-e  iMsociutcd  with  the  graphitic  black  slates  containing  grap- 
tolites  already  mentioned,  and  which,  although  their  forms  have  not 
yet  been  definitely  determined,  owing  to  their  poor  state  of  pre- 
servation, closely  resemble  similar  forms  found  in  the  Quebec 
group  of  the  (iawpe  Peninsiila.  These  beds  therefore  probably 
mark  the  upper  j>ortion  of  the  Camhro-Silurian  system  at  this  point. 
Similar  ashy  t)eds,  associated  with  otbci-s,  grey  and  sandy,  extend  op 
to  near  the  liills,  being  well  developed  in  the  vicinity  of  the  mill,  bat 
no  other  fossil  remains  could  be  discerned.  At  the  falls,  about  eight 
miles  from  Bathui-st,  reddish  and  green  slates  which  form  a  oonspicn- 
ous  and  well-defined  pait  of  the  formation  are  seen.  The  reddish  beds 
contain  considerable  manganese  in  thu  form  of  email  nodules,  and  the 
MuwaoMii  roc^  was  at  one  time  quite  extensively  but  unpi-ofitably  worked  for  this 
Uemoba  &iii.^  mineral,  as  well  as  for  copper.  The  manganese  bearing  character  of  this 
belt  is  an  important  element,  and  serves  to  define  the  formation 
throughout  its  extension  to  the  south-west,  beiug  easily  observable  ata 
number  of  points.     These  are  associated  also  with  black,  rusty  and 
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manganese  stained  slates,  which  are  also  easily  recognized  over  a  lai-ge 

area  as  an  integral  part  of  the  formation.     They  are  doubtless  the 

same  as  those  seen  on  Grant's  Brook,  previously  noted.     They  are 

frequently  minutely  wrinkled  or  covered  with  fibrous  markings  on  the 

surface,  and  often  much  crumpled  and  disturbed.    These  two  sets  of 

beds,  the  red  and  black  slates,  very  strongly  i^esemble  in  lithological 

character  some  of  the  slaty   beds    of  the  so-called  Quebec   group. 

Between  the  falls  and  the  narrows,  about  six  miles  further  up  stream, 

the  black  and  manganese-stained  slate  predominates  with  occasional  red 

beds,  as  at  the  falls.     At  the  naiTOws  they  are  met  by  a  heavy  band 

of  mottled  green  diorite,  about  seventy-five  yards  in  width,  cutting  the 

slates  which  here  have  a  strike  of  N.  60°  E.     Thence  up  to  Armstrong 

Brook,  about  three-eights  of  a  mile,  black  slates  cut  by  diorites  occur. 

Above  this  brook,  for  nearly  a  mile,  few  exposures  are  seen,  with  the 

exception  of  another  heavy  ridge  of  green  diorite  about  mid-wa3^  but  at 

this   point   ledges   of   grey  and  graphitic   sub-crystalline   limestone  sub-crystaiiiDe 

occur.    They  appear  to  form  a  portion  of  the  black  slate  group,  and  are  the  Tete^  ^^ 

associated  with  greenish  and  blue  calcareous  slates,  which  dip  N.  50°  ^**"^*^®- 

W.  <  66-90°.     These  limestones  occur  at  intei-vals  for  several  miles, 

sometimes  with  hard  green  massive  chloritic  and  epidotic  diorites  and 

at  others  with   black   manganese-stained  slates.      Their  cr3^stallinc 

character  may  be  due  in  places  to  local  alteration  from  the  presence  of 

the  diorites,  as  in   the  case  of  the  Silurian  mai'bles  of  Elm  Tree 

Kiver,  already  mentioned,  and  may  be  repetitions  of  the  same  bed 

brought  to  the  surface  by  folds.      Their  extension  along  the  strike 

could  not  be  traced  owing  to  the  wooded  character  of  the  country,  but 

they  have  apparently  a  strike  of  N.E.  and  dip  at  a  high  angle,  80°. 

Above  this,  or  about  one  mile  below  the  South  Branch,  the  black  slates 

cease,  and  the  stream  is  occupied  with  soft  greenish  talcose  schist,  dip 

B.  <  55°,  and  cut  by  frequent  veins  of  white  quartz.     This  probably 

marks  the  northern  limit  of  the  Cambro-Silurian  in  this  direction,  the^T  _*u       v    * 

'  Northern  limit 

two  sets  of  beds  being  apparently  unconformable,  though  actual  contact  gfj^J.^"^ 
could  not  be  seen.     Thence  up   to  the    upper  falls,  about  one  mile 
below  the  first  lake,  talcose  and   chloritic  schists,    often    felspathic, 
extend  till  they  are  covered  by  the  fossiliferous  Silurian  beds  below 
the  outlet  of  the  lake. 

The  road  leading  up  the  Tete  h.  Gauche  Kiver,  on  the  south  side, 
shews,  above  the  falls  and  in  the  Eose  Hill  settlement,  the  same  series 
of  black  imn  and  manganese-stained  slates,  already  described  as 
occurring  on  the  stream.  At  the  eight  mile  post,  near  the  falls,  there 
are  ledges  of  grey  schist  with  quartz  veins,  dip  S.  <  50°,  with  a 
similar  dip,  also,  grey  quartzites  and  purple  or  reddish  dark  mottled 
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rook  resemblliig  a  soUatoM  oooglomerate  which  are  doubtless  a  pari 
afthoBerim. 

Between  iho  T8te  i  Oauolie  wad  the  Kipisiguit  the  only  other  stream 
■herwing  eipoBona  a  the  Middle  Kiver.  Aftoi-  passing  the  griinito, 
wbioh  extends  up  about  fire  and  ttiroe^uarler  miles  from  ButhursL, 
ledgea  of  purple  grey  and  fUqwthto  schist  m-e  seen  od  the  road  along- 
aide  &6  stream,  wiUi  a  local  strilvo  of  N.  35°  W.  Bidgos  of  grey 
qnartcite  and  deneefine  grained  dloritcs  ulso  occur,  but  the  exposed 
bread&  is  not  more  Uian  a  ooaple  of  miles,  tfac  dense  t:uvering  of  drift 
ocatoeating  from  view  the  underlying  toclcs  over  the  greater  pari  uf 
this  area.  Perhaps  tiie  best  seotitm  I'i'  these  rocks  is  that  atfoi-ded  by 
the  Nipisigoit  Biver.  OntiiissbttaD),  utter  passing  the  granitOH.  which 
extend  ap  to  a  distance  of  eleveo  aod  tliiee  quarter  miles  from  the  bridge 
Mt  its  month,  a  pret^  oontinnona  st'ries  of  i-ocks,  preauraably  of  this 

*"*''  ag^ are  seen  fi)r  about thir^  miles,  in  wliich,  however,  great  diversity  of 

oharaoter  exists,  and  it  ie  quite  possible,  as  in  the  area  in  Charlotte 
OOunty,  tliat  otiier  and  older  beds  auiy  be  represented.  After  passing 
the  granite,  which  forms  the  bed  od'  the  stream  for  about  nine  miles, 
thefirstrooksmet  with  are  reddish-^rey  micaceous  and  schistose  slal«a, 
frequently  olooded  with  purple  and  containing  rod  stains  and  small 
strii^  of  probably  the  red  oxide  of  copper.  They  are  a  good  deal 
disturbed,  but  dip  generally  S.  40"  E.  <  55'.  On  the  soutli  side  of 
the  river,  at  the  13-mile  tree,  these  rocks  have  been  worked  for  copper, 

Baldwin Coppn  the  locality  beiDg  known  aa  the  "  Baldwin  Copper  Uines."  They  here 
contain  a  small  amount  of  copper  pyrites  in  quartz  veins,  but  the  rock 
is  much  broken  and  shattered,  so  that  the  dip  is  not  determinable. 
Freeh  suifaces  are  frequently  striped  or  banded  with  yeUowish-grey 
colore.  A  quarter  ofa  mileaboveare  ledgesofWuish-grey  or  dark-grey 
schistose  slates,  which  gradually  shade  off  into  the  black  ferruginous 
slates  similar  in  aspect  to  those  described  on  the  TSte  k  Gauche.  Jost 
above  the  head  ol'  Bound  Island  these  become  more  schistose,  i-esembliDg 
those  seen  below  at  the  mine,  and  dip  S.  80°  W.  <  75°.  Ascending  the 
river  to  the  Middle  Landing  Falls  (14  m.)  we  pass  over  a  succession  of 
schistose  and  slaty  rocks,  sometimes  black  and  irony,  at  othei«  grey 
and  quartzoee.  At  the  ibot  of  these  falls  the  slates  and  schists  are 
highly  dislnrbed,  hai-d  and  cut  by  quartz  veins.  They  also  contain 
beds  of  highly  crystalline  felspathic  schist,  dipping  S.  70°  E.  <  70''-90°. 
which  hei-e  form  a  sharp  anticlinial  and  are  much  twisted  along  the 
axis.  The  schistH  weather  rusty  from  the  abundance  of  iron  pyritee, 
and  are  flanked  on  the  north  side  by  the  oi'dinary  irony  black  slates, 
dipping  N.  70°  W.  ■<  75°,  which  extend  up  stream,  forming  low  ledgee 
along  the  shore  to  near  the  16-mile  tree.  Above  this  to  the  Chain  of 
Bocks,  greenish-grey  slates,  often  massive  and  quartzose,  occui-  which 
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at  the  Chain  dip  W.  <  45°.  Hai*d  green  qaartzites  extend  thence  to 
near  Gilmore's  Brook,  where  they  are  succeeded  by  dark  irony  slates 
similar  to  those  seen  below.  They  also  dip  W.  <  45*^,  and  continue  up  to 
the  nai'rowa  below  Grand  Falls,  becoming  schistose  and  more  altered,  Narrows  of  the 
with  irregulai*  veins  of  quartz  often  rusty.  The  Narrows  is  a  deep  "** 
gorge  thi*ough  schistose  and  slaty  rock,  with  bands  of  talcose  and 
mica  schist,  and  extending  from  the  basin  to  the  head  of  the  fall, 
about  three^uartei*s  of  a  mile.  Some  of  the  beds  contain  abundance  of 
iron  pyrites,  which  give  the  rusty  character  to  the  rock,  and  the  sur- 
face of  the  schists  is  sometimes  dotted  over  with  scattered  specks  of 
clear  quartz.     They  are  frequently  crumpled  and  all  highly  altered. 

From  the  head  of  the  Grand  Falls  (20|  m.)  the  rocks  are  mostly 
felspathic  and  schistose,  with  a  general  westerly  dip,  and  resemble  in 
some  respects  the  Pre-Cambrian  i^ocks  of  the  southern  coast  This 
may,  however,  be  due  to  the  more  highly  altered  condition  of  thiw 
portion,  as  they  are  intimately  associated  with  the  red  and  black  man- 
ganese-stained slates,  and  appear  to  form  part  of  the  same  series.  The 
Upper  Narrows  is  a  rough  gorge  of  nearly  half  a  raile  in  length,  through 
gi*een  chloritic  and  felspathic  slates  and  schists,  cut  by  veins  of  loisty  Upper  Narrows 
quartz,  dip  generally  N.  35*^  W.  <  45,  but  much  distorted.  Between 
the  head  of  the  Narrows  and  the  Nine-mi le^rook  (31  m.)  the  rocks  are 
silico-felpathic,  slaty  and  schistose,  and  just  below  Nine-mile  Brook  dip 
W.  <  75°.  They  are  directly  succeeded  at  this  point  by  the  black 
and  rusty  Cambro-Silurian  slates  of  the  T^te  k  Gauche,  which 
apparently  conform  in  dip  with  the  underlying  silico-felspathic  beds, 
bat  it  seems  pi*obable  that  the  rocks  in  the  stretch  between  the  Probable  pre; 
Upper  Narrows  and  the  Nine-mile  Brook  may  belong  to  the  older  or  *™  "*°  ""* 
Pre-Cambrian  system  and  form  an  extension  of  the  felspathic  gneisses 
soen  in  the  S.  W.  Miraniichi.  On  the  Nine-mile  Brook,  about  two 
miles  from  its  junction  with  the  Nipisiguit,  red  slates  of  the  usual 
type  with  nodules  of  manganese  occur,  which  are  doubtless  con- 
tinuous with  those  at  the  Tete  a  Gauche  falls.  Above  the  Nine- 
mile  Brook  black  thin  bedded  slates  extend  up  to  36^  miles, 
when  hard  green  schistose  and  slaty  felspathic  rocks  again  come  in 
and  occupy  the  stream  to  near  the  mouth  of  Forty-mile  Brook  asso- 
ciated, however,  with  black  slates  at  several  points.  Above  this  the 
rocks  are  hard,  green  and  more  siliceous  ;  which  character  they  main- 
tain to  within  a  short  distance  of  the  Indian  Falls,  where  they  are 
terminated  by  grey  schistose  felspathic  gneisses,  weathering  reddish 
and  dipping  E.  <  60°.  These  probably  mark  the  western  limit  of  the  weatem  limit 
Cambro-Silurian  rocks  in  this  direction.  SuSSn  «i  the 

The  frequent  recurrence  of  the  well-marked  bauds  of  red  and  black  ^j^jj*^' 
slates  on  this  stream  indicates  a  somewhat  extensive  series  of  anticlines. 
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Aniioiinw  iin<l  ''lie  axea  of  which  would  be  probably  represented  by  the  hard,  green 
«}no  ini'i'.         obloritic  and  ailicoous  bacidH,  de:jcribed  as  uoi^urring  in  connection  wilb 

(thie  group  of  rocks,  while  the  synclines  would  be  indicated  by  the 
softer  slaty  portion.  Tliroughout  the  whole  esU>iit,  althongli  diligent 
nearch  wan  made,  no  trace  of  fot<»ilfl  could  be  found — but  ttie  k'^^P  "^ 
a  whole  ie  manifustly  distinct  from  the  highly  crystalline  gneisMJs  and 
other  felspathic  rocks  which  occupy  the  country  between  the  Indian 
falle  and  the  lakes  at  the  head  of  the  river.  And  we  have  little 
besilAtion  in  pronouncing  thcHe  rocku  to  be  newer  than,  and  to  lie 
u  neon  for  raably  npon,  the  Pre-Cambrian  series  preaontly  to  be  described. 
Between  the  Nipiaiguit  and  the  main  South- West  Mirsmichi  Biver, 
the  characteriistic  black  and  manganese-stained  slates  have  been  traced 
Pimtiiftit  batnl  «nd  arc  founil  to  tvD^titate  a  pei-sifitijnt  band.  Good  8t*ctions  across 
eaSS.^'"*  'ho  beds  arc  affonled  by  the  North-West  Miramichi  and  its  branchei),  the 
Mcvogle  and  Little  Sonth-weat.  The  grey  and  green  i^nartxitcs  and 
uchistH  lieen  at  the  Grand  Falls  of  the  Nipiaigiiit  are  also  well  marked 
in  all  those  streams.     In  all  casea  they  apparently,  as  a  group,  reel 

Iunconformably  upon  felspathic  gneissoH  of  a  much  older  system.     On 
the  main  Soiiili-West  Miramichi,  the  green  and   i-ed  Blat*e   holding 
nodulCH  of   manganese  like  those   of  the  T8te  ft  Gauche  falls   are    ■ 
aaeociated  with  beds  of  grcyJHh  slates,  highly  cleaved  and  containing    i 
fossils    which,    however   from    their   distorteil    chni-acter    cannot    be    i 
determined,  but  appear  to  be  more  nearly  allied  to  Camhro-Silurisii 
than  toSilnrian  forms.    The  roclra  on  this  stream  are  much  affected  by 
granite  masse?,  which  in  places  have  altered  the  strata  in  contact  for 
several  feet,  and   produced  crystals  of  stauroUte  and  mica  in  the  sur- 
rounding  beds.     They  do  not,  however,  seem  to  belong  to  the  oldest 
metamorphic  belt,  as  they  consist  largely  of  quartsitee  and  slates,  till 
we  approach  the  Forks,  where  at  a  distance  of  about  four  miles  beloi^' 
we  find  genuine  micaceous  gneisses  of  Pre-Cambrian  aspect. 
Noriii-WMt         On  the  main  North-WestMiramichi,  ashy,  reddish  and  grey  slates  &r^ 
Ri™"  fii^t  soen  at  tho  bridge  at  Chaplin's  Island,  about  eight  miles  below  th^ 

mouth  of  Portage  Biver.  These  are  similar  in  many  respects  to  tb^ 
ashy  slates  of  the  TSte  ft  Gauche  and  the  Kipisiguit.  Their  general  di[^ 
is  N.  50°  W.  <  40-60°.  Above  Portage  River  the  series  of  black  an<ff 
irony  slates  already  described,  associated  with  grey  and  green  eandy^ 
beds,  are  met  which  estend  up  to  about  one  mile  above  Stony  brook,  »k^ 
small  stream  from  the  south.  Indistinct  traces  of  fossils,  of  no  use, 
however,  for  determination,  were  observed  among  the  greyer  beds. 
The  black  slates  of  this  stream  are  cat  by  frequent  irregular  veins  0^" 
Ooppw.  quartz,  often  rusty  and  containing  at  one  or  two  points  traces  of  copper, 

bat  in  quantity  not  sufficient  to  be  of  economic  value.    A  short  dis- 
tance above  Stony  Brook  the  rocks  change  their  character,   becoming 
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dense,  hard  silico-felspathio,  often  gneissoid  and  probably  belonging  to 
an  older  series,  over  these  the  river  flows  in  a  deep  gorge,  forming 
some  of  the  grandest  natural  scenery  in  the  province.  They  are  often 
much  disturbed,  and  dip  at  high  angles.     At  the  mouth  of  the  Moun- Probable  pre- 

x^  o  c»  Cambrian  nape 

tain  Brook  they  resemble  in  character  the  gneissoid  felsites  of  the 
upper  part  of  the  Nipisiguit,  and  these,  with  green  chloritic  and  gneissoid 
schist,  extend  up  for  about  twelve  miles,  above  which  point  slaty  beds, 
green  and  grey  occur,  which  may  be  the  extension  of  the  Cambro- 
Silurian,  as  developed  above  Nine-mile  Brook,  on  the  Nipisiguit. 

Hocks  similar  in  character  were  observed  also  on  the  Big  Sevogle  and 
the  Little  South-west  Miramichi.     On  the  latter  stream,  after  passing 
the  Carboniferous  beds  which  occupy  the  lower  portions  of  the  river 
for  some  twelve  miles,  green  and  grey  beds  of  the  usual  type,  with 
rusty  and  irony  black  slates  and  harder  quartzite  bands,  extend  up  to 
within  three  miles  of  the  mouth  of  the  north  fork,  at  which  point  Contact  of 
gneissoid,  reddish  and  grey  felsites  are  met,  which  have  an  entirely  nan  and  pro- 
different  strike  from  the  overlying  series  under  discussion ;  and  these  tho^LUtie  °° 
continue  up  stream  to  the  contact  with  the  red  granite  belt  of  the     ^^**"^®**' 
northern  portion  of  the  province.     As  before  remarked,  in  such  an 
entirely  unsettled  country  the  impossibility  of  following  the  boundar- 
ies of  the  different  formations  continuously  renders   the   fixing  of 
their  limits  very  difficult.     Much  of  the  surface  is  densely  wooded, 
over  great  areas  the  woods  have  been  blown  down  and  ravaged  by  fire, 
and  by  far  the  greater  portion  is  entirely  inaccessible.     Exposures  also 
along  the  stream  are  not  continuous,  and  it  is  possible  that  among  the 
rocks  included  in  the  so-called  Cambro-Silurian  system,  areas  of  other 
and  older  rocks  may  exist.     The  highly  metamorphic  character  of 
the  rocks  also  occasions  great  difficulty  in  assigning  precisely  each 
group  to   its  proper  horizon;   but  it  is   believed,    both  on   general 
stratigraphical  and    lithological    evidence,    that  the    distribution    as 
herein  described  is,  approximately  at  least,  correct.      The  apparent  Unoomfonn- 

.      ,  .  ability  of  tbe 

uncomformability  of  the  two  great  systems  is,  however,  quite  evident  two  systems, 
at  a  number  of  points,  though  in  such  a  large  and  generally  dis- 
turbed area  the  most  diverse  dips  are  met  with  in  close  proximity  to 
each  other.  And  it  is  only  by  taking  a  broad  and  comprehensive 
view  of  the  whole  area  under  discussion  that  any  satisfactory  results 
can  be  arrived  at. 


PRB-OAMBKIAN. 

The  area  which  we  have  included  under  this  head  is  occupied  largely 
by  highly  metamoi'phic  rocks,  many  of  which  are  very  felspathic,  and 
for  the  most  part  gneissic  in  structure.  The  well  marked  petrosiliceous 
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beds  and  breccias  and  the  crystalline  limestones  of  the  southern  part  of 
the  province  seem  to  be  entirely  wanting.  With  the  exception  of  the 
sub-crystalline  limestone  of  the  Tete  a  Gauche  of  Cambro-Silurian  age, 
and  the  locally  altered  marbles  of  the  Silurian,  no  rocks  of  this  kind 
Dintribution  have  been  met  with  in  the  vast  stretch  of  country  between  the  main 
Pre-Cambriaiu  South-West  Miramichi  and  the  Nipisiguit  Rivers.  The  most  northern 
prolongation  of  the  rocks  of  presumed  Pre-Cambrian  age  is  seen  in  the 
upper  part  of  the  Tete  a  Gauche  River,  and  consists  of  highly  talcoseand 
chloritic  schists  and  slates ;  unconformable  to  the  overlying  Cambro- 
Silurian,  and  resembling  in  character  many  of  the  schists  of  the  Pre- 
Cambrian  of  Albert  and  King's  counties,  described  in  the  Report  of  Pro- 
gress, 1878-9.  On  the  Nipisiguit  these  rocks  are  much  more  extensively 
exposed,  extending  from  below  the  Indian  Falls,  about  forty-seven  miles 
from  the  mouth  of  the  river,  some  sixteen  miles  or  so  above  the  mouth 
of  the  Portage  Brook,  which  takes  its  rise  near  the  head  waters  of  the 
Upsalquitch.  They  form  lofty  hills,  reaching  an  elevation  of  not  far 
from  2,000  feet  above  the  sea,  and  present  prominent  features  in  the 
landscape  which  seem  to  indicate  the  extension  of  this  formation. 
Granite.  With  the  exception  of  the  bright  red  granite  in  the  vicinity  of  Bathurst, 

no  rocks  of  this  kind  are  seen  along  the  river,  but  on  the  lower  part  of 
the  main  south  branch  which  joins  the  Nipisiguit  at  60J  miles  from  its 
mouth,  granites  of  red  and  grey  color  are  seen,  fine-grained  and  re- 
sembling in  character  many  of  the  granites  of  the  Laurentian  areas  of 
the  province  of  Quebec. 

Above  Portage  Brook,  to  the  head  of  the  river,  the  prevailing  rock 
Feisites.  ^^  *^  hard,  (lonjse,  often  porphyritic  and  generally  reddish  felsit^),  the 

peculiar  color  of  which  is  well  seen  in  the  bald  summits  of  many  of  the 
huge  rounded  hills  that  occupy  both  sides  of  the  river  for  a  long 
distance. 
Characteristic  ^^^  typical  rock  of  the  Pre-Cambrian  of  this  region  is  a  greyish, 
rockoftho^  ^  felspathic  gneiss,  often  with  a  reddish  tinge  on  weathered  surfaces, 
and  frequently  containing  hornblende.  These  hornblende  schists  are 
common,  and  many  of  them  are  talcose.  They  are  well  displayed  in 
the  hills  about  Portage  Brook  and  on  the  portage  to  Upsalquitch  Lake. 
They  are  highly  crystalline,  the  banding  being  well  marked  on 
weathered  surfiices,  and  are  much  crumpled,  generally  at  right  angles 
to  the  planes  of  bedding.  The  general  dip  of  the  beds  in  this  vicinity 
is  N.  G0°  W.  <^  45°.  Great  masses  of  this  rock  weather  very  rusty 
from  the  presence  of  iron  pyrites,  and  are  cut  by  quartz  veins  which, 
however,  are  often  very  irregular  and  reticulate,  on  weathered  surfaces, 
in  all  directions.  Similar  rocks  form  high  hills  about  the  Upsalquitch 
Lake  associated  with  hornblende  schists,  which  dip  N.  W.  <  15-20°, 
and  present  the  same  minutely  crumpled  aspect.    Below  Portage  Brook 
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oxposures  along  the  river  are  few,  ledges  of  similar  character  appear- 
ing, however,  at  intervals.  At  Blue  Ledge,  two  miles  below  the  forks  ^pp^jP?^^?^ 
of  the  South  Branch,  greyish  gneissoid  rock  composed  principally  of  ^^^«*'- 
quartz  and  hornblende  in  layei^s  appears  to  dip  south-easterly  at  moderate 
angles.  Two  miles  further  down,  at  a  sharp  bend  in  the  river,  known 
as  Devil's  Elbow,  ledges  of  similar  rock  extend  along  the  north  side  of 
the  river,  and  have  a  dip  of  S.  40°  K.  <  40°.  This  rock  also  occurs  a 
short  distance  up  the  South  Branch,  associated  with  fine,  dense,  greyish 
granite  containing  black  mica.  They  are  all  similar  to  the  ledges 
occarring  on  the  Upsalquitch  portage,  and  are  doubtless  parts  of  the 
same  series  ^  and  from  this  to  the  Indian  Falls  are  seen  in  frequent 
ledges  along  the  river  and  on  the  slopes  of  the  mountain  ridges  on  both 
sides.  A  short  distance  above  the  Indian  Falls  sevoi'al  prominent  hills, 
known  as  the  Bald  Mountains,  are  seen  to  be  composed  of  almost 
similar  rocks ;  the  dip,  however,  changes  to  S.  10-20°  W.  <  90. 

The  counti-y  to  the  south  of  the  Nipisiguit,  between  Indian  Falls  and  ^""Ju ®°  ®**Vu*'^ 
the  Main  South  Branch,  is  very  high  and  broken.     Lofty  mountains  from  the  Nipisiguit. 
1,500  to  2,000  feet  above  the  sea,  in  many  places  covered  with  impas- 
sable blow-downs,  in  others  burnt  completely  bare,  extend  as  far  as  the 
eye  can  see  to  the  southward,  and  form  the  country  about  the  head 
waters  of  the  North-West  Miramichi.     Along  the  South  Branch  itself 
granite  is  the  prevailing  rock,  sometimes  gi'ey  and  fine-grained,  but 
more  frequently  red  and  coarse,  and  resembling  that  seen  in  Charlotte 
county,  described  in  preceding  reports.     The  chai'acter  of  the  country, 
however,  is  such  that  it  is  impossible  to  tell  with  accuracy  whether  this 
coarse,  red  granite  forms  a  broad,  continuous  belt  or  is  divided  into  several 
ridges.     The  South  Branch,  after  passing  the  forks,  seven  miles  from 
its  mouth,  in  ascending  the  stream  shews  no  ledges,  while  the  sides  of 
the  mountains  alongside  are  generally  an  impenetrable  jungle  of  green 
woods.    Frequent  pieces  of  gneiss  and  schist,  however,  in  the  bed  of  the 
stream  seem  to  indicate  that  belts  of  these  rocks  are  associated  with 
the  granites,  and  that  the  latter  occurs  in  two  or  more  ridges,  separated  Two  kinds  ef 
by  metamorphic  areas.    Below  the  forks  of  the  South  Branch,  how- 
ever, the  granite  is  mostly  fine-grained  and  differs  entirely  in  character 
from  the  other  and  coarse  red  variety.     The  finer  varieties  may  there- 
fore be  classed  with  the  gneisses  and  felsite  schists  of  thePre-Cambrian, 
with  which  they  ai^e  apparently  intimately  related.     Large  ai'css  of  these 
felsite  schists  and  felspathic  gneisses  occur  on  the  south  side  of  the  Gneisses  and 
Nipisiguit  Kiver,  below  the  South  Bi-anch,  and  ai'e  well  disclosed  in  the  Little  Bald 
elevations  known  as  Little  Bald  Mountains,  where  they  dip  appai^ently 
N.  10°  B.  <  50°.    An  elevation  one  mile  to  the  west  having  a  reverse 
dip  of  S.  10°  W.  <  45°,  shewing  that  these  old  rocks  are  thrown  into 
anticlines.     South  of  this,  on  the  Little  South  West  Miramichi,  the 
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raddi«k^r^  fttopftthio  gnelases  are  iilau  w«ll  rlttveloped  and  dip  N. 
50°  B.,  j^nenllf  «t  low  anglei  ol  0-20".     t'hey  berc  apparently  re«t 
upon,  or  dip  away  Ccom,  gneaiah^vy,  tiiiu-gmiiiml  gneiss  and  horu 
1^1  Uende  schist,  with  crystals  at  olwr  iiuiu'ls  oi-casionally  diBseminat^d, 

uMku.  dtpi^g  N.  B.  <  6-7°.  Many  (Athene  schiHte  ai-o  crumpled  or  twiwud 
in  antsll  folds.  Qnartsose  rooks  And  mioa  aduata  with  ohlnitio  and 
fe^iatliic  bonds  also  oooor.  Above  this  to  the  oonteot  with  the 
granite  about  two  and  half  miles  below  tlw  middle  ITorth  Bnuioh,  a 
nusoeMnon  of  schists  «od  felspatiiic  gneisses  with  oooaaioiMl  dylnssf 
reddish  granitoid  rock  and  felrites  with  mioaoeoos  diorite  are  Bern, 
the  dip  becoming  reversed  as  we  ascend  the  stream,  to  8.  50°  W.  4B*. 
On  the  main  Soath-weet  Miramiohi,  the  rocks  of  this  age  eeem  to  ba  ' 
confined  principally  to  the  gneisses  of  the  npper  part  at  the  river  or 
fhnn  a  point  abont  five  miles  below  the  forim.  Otiier  rocks  along  ths 
river  althongfa  schistoae  and  gneissic  seem  to  owe  thdr  metamorphi«l 
rather  to  local  intrusions  of  red  granite  tiian  to  other  oanaes,  oiystdi^ 
M.f-  of  etanrolite,  etc,    being  developed  in  the  beds  along  the  line  of 

^}}{£^39.  oontaet  with  the  granitic  belt.  The  gnnss  (prfr<]amlHriBa)  appeut 
principally  in  low  lying  ledges  in  the  bed  of  the  river,  and  wonld  b( 
invisible  nnleaa  in  low  stage  of  water.  Thia  area,  however,  owing  ts 
the  difficnlty  of  getting  through  the  oonntzy  was  not  folly  examined,  ] 
and  tnrther  work  in  this  section  will  be  needed  to  foliy  estaUish  tlw 
relations  of  the  gneiss  and  mica  scbiste  to  the  ^nnitee  and  altered 
slates. 

URANITES,    DIORITES,    DOLERITEB,    PEL8ITE8,   Ac 

Among  the  rocks  generally  regarded  as  of  eruptive  or  irroptivB 
origin,  ail  of  the  above  types  are  found.  In  the  central  area  about  the 
beads  of  tho  Nipisiguit  and  the  North  and  South-west  Miramichi, 
Ch^nciarat  lofty  peaks  and  continuous  ranges  of  hills  form  the  principal  foatoren 
ioMKor. "  of  tho  landscape,  and  in  those  high  lands  the  majority  of  the  lai^ 
streams  flowing  into  the  Bay  Chaleur  and  the  Miramichi  take  their 
rise.  The  general  elevation  of  the  lakes  at  the  hood  of  the  Little 
Sonlh-west  is,  by  aneroid,  about  1200  feet  above  sea  level.  The 
granite  here  is  exposed  in  low  ledges  along  the  stream,  but  farther 
north  about  the  head  of  the  Sorth-West  Miramichi  and  south  of  the  Nipisi- 
gutt  branches,  the  country  has  a  general  elevation  of  about  1700  to  1800 
feet.  Isolated  peaks  like  Big  Bald  Mountains  rise  above  this  to  a  fhrther 
height  of  630  feet,  and  long  ridges  of  granite  apparently  extend  sonth- 
weaterly  toward  the  main  South-west  Miramichi  Hiver.  The  typical 
granite  of  those  mountains  is  the  coarse  red  variety,  similar  to  that  of 
the  southern  part  of  the  province  in  Charlotte  county,  having  lai^ 
crystals  of  red  felspar,  with  quarts  and  mica,  the  mica  being  frequently 
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3placed  by  hornblende  and  these  constitute  the  syenite  of  former  re- 
orts,  and  occasionally  both  mica  and  hornblende  are  present. 

In  the  vicinity  of  Bathui'st,  granites  of  this  character  are  well  exposed 
>n  the  Nipisiguit  they  are  first  seen  at  the  Bough  Water's,  three  miles 
rem  Bathnrst,  where  they  form  the  bed  of  the  river,  overlaid  by  the 
ofb  red  sandstones  and  fine  conglomerates  of  the  Lower  Carbonifer-  Granite  9f  the 
us.  Thence  they  extend  up  stream  for  nearly  nine  miles,  but  do  not  *'*"^'^ 
how  on  the  south  bank  of  the  stream  except  at  a  very  few  points, 
'hey  produce  the  rapids  known  as  the  Eough  Waters,  about  three 
liles  in  length,  and  are  well  seen  at  the  Pabineau  Falls  where  the 
raters  of  the  river  have  pi*oduced  a  rough  and  jagged  chasm,  forming 

fall  of  great  beauty. 

The  granites  ai'e  cut  by  dykes,  generally  of  small  size,  of  almost 
ui-e  felspar  (orthoclase),  though  sometimes  they  have  the  composition 
f  syenite  the  felspar  greatly  predominating.  In  the  upper  part  above 
ie  Pabineau  Falls  they  are  well  jointed,  and  almost  resemble  bedded 
3ck.  They  also  become  much  finer  gi'ained  than  the  oixiinary  variety 
3en  in  the  vicinity  of  the  railroad  bridge.  These  granites  are  also 
3en  on  the  Little  and  Middle  Rivera  for  a  short  distance  above  the 
ailroad  crossing,  and  the  lower  part  of  these  streams  is  choked  with 
uge  blocks  of  this  rock.  Low  ledges  also  appear  on  the  line  of  the 
iilway  between  Bathurst  station  and  the  Nipisiguit  Eiver,  wherever 
lie  covering  of  drift  has  been  removed. 

On  the  main  South  Branch  of  the  Nipisiguit  the  granites  probably 

ave  their  largest  development  in  this  portion  of  the  province.    This 

tream  joins  the  Nipisiguit  from  the  south  at  about  sixty  miles  from 

lathurst,  and  flows  through  a  granitic  country  for  the  greater  part  of 

s  length.    Ascending,  we  first  strike  granitic  and  dioritic  rocks  at 

bout  half  a  mile  from  its  mouth.     This  rock  is  mostly  grey,  composed 

f  quartz,  felspar  (grey),  and  often  black  mica,  though  frequently  the 

}lspar  is  red  and  gives  its  color  to  large  areas  of  the  granite.     It  is.  Character  of 

owever,  fine-grained,  and  entirely  unlike  the  common  red  granite  t)ffh J  i£Sth^  **" 

^thurst  and  the  interior  range  of  mountains  at  the  head  of  this  ^'*°*'^* 

:,ream.     This  fine-grained  variety  extends  up  the  South  Branch  about 

vo  miles,  to  within  one  and  a  half  miles  of  the  Fork,  the  red  color 

rcdominating  as  we  ascend    the    stream.      In  places  it    resembles 

ery   closely   the  fine  red  Laurentian  granite      in  the  vicinity  of 

Kingston.    No  gneiss  or  mica  schist  is  seen  with  this  rock.     It  forms 

nraense  mountains,  whose  white  weathering  bald  sides,  often  termi- 

ating  in  vertical  bluifs  of  several  hundreds  of  feet,  flanked  by  huge 

eaps  of  debris,  present  pi^ominent  features  in  the  landscape.    The 

;enery  is  among  the  grandest  in  the  province.     Huge  hills  extend  as 

ir  as  the  eye  can  reach.    These  are  often  burnt  completely  bare  and 
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tho  inouDtoin  rock  is  ontiruly  dunudod  of  soil;  al  othoi-s  small  clumpa 
of  gi-eon  woods  break  the  atoiilu  uepcct  of  tho  country  and  indical« 
Buni(Kt  '■''''  course  of  somo  small  stroam.     Thousands  of  001*08  of  timbor  havt' 

oouniry.  been  completely  destroyed  in  this  poitiou  of  the  country,  and  tho  soil 

in  m&ny  cases  so  completely  burnt  off  that  only  a  Email  growth  of 
busho:^  can  now  find  fouting.  These  bills  in  the  fall  of  the  year  are 
fairly  blue  with  blueberries  and  abound  with  bears.  The  streams  an 
i'or  tho  most  part,  eapMially  when  a  young  growth  has  sprung  up, 
well  stocked  with  boaver,  which,  in  spite  of  their  wholesale  desti'UctioD, 
are  still  plentiful  in  nearly  all  the  streama  of  tho  interior. 

About  one  and  a  half  miles  below  the  fork  of  the  South  Branch,  or 
six  miles  from  its  mouth,  tho  line-grained  red  granite  suddenly  cbaDgea 
to  tho  ordinary  coarse  red  variety.     This  is  well   exposed  op  to  lbs 
Forks,  above  which  the  stream  for  somo  fourteen  miles  flows  through 
a  low  and  swampy  hollow  between  high  mountain  ranges  densely 
wooded  and  almost  impnssttble.     It  in  difficult,  therefore,  without  fur^ 
ther  examination  of  some  of  the  side  branches  to  say  definitely  whether 
the  granite  forme  a  continuous  bfit  from  this  point  to  the  Big  Bald 
Ptababtcdiatri- Mountains  near  the  bond  of  the  stream.    It  would,  however,  almost 
miHu'oniho    appear,  from   tho  quantify  of  schistose  and  gneissoid  pieces  brought 
"       '*"  ■  down  by  some  of  the  small  branches  from  the  east  side,  that  tho  gran- 
ite may  occur  in  parallel  ridges  with  areas  of  mica  schists,  gneissea^ 
etc.,  intei-vening.     This  view  is  also  supported  by  the  strike  of  the 
gneissoid  bods  which  Hunk  tho  eastern  extremity  of  the  granite  area. 
8«Tiina  muui*  ^^"^  the  observations  we  have  been  able  to  make  in  the  country  south 
**•"•■  of  the  Nipisignit,  or  between  that  river  and  the  main  South-west  Mira- 

micbi,  it  seems  probable  that  there  exist  at  least  two  and  probably 
three  main  gi-anitic  axes,  which  extend  North-eastwards  from  the 
Miramicbl.  The  continuation  of  these  granitic  hills  has  been  traced 
Ibrther  west  by  Mr.  Charles  Bobb,  who  has  defined  two  of  them  east 
of  tlie  St.  John  Biver  between  Fredericton  and  Woodstock,  On  the 
main  South-west  Miramichi,  however,  other  minor  axes  of  granite  are 
seen,  in  places  separated  by  only  a  few  yards  of  slaty  or  echistoao  rock. 
It  is  probable  that  several  of  these  smaller  bands  merge  Into  one,  u 
they  extend  east  or  west  from  the  river.  Of  these,  the  most  south- 
utue  Soaih-  ^'^  '^'^  ^  ^^^  '^^^^  ^^  ^^^  Little  South-west  Uiramichi,  where  it  first 
***''  appears  about  two  and  a  half  to  three  miles  below  the  Middle  North 

Branch,  extending  north-east  from  the  river  about  four  miles,  bat  termr- 
inating  before  it  reaches  the  main  North  Branch.  From  its  first  coo- 
tact  with  the  Little  South-west  it  extends  up  the  river  several  miles,  or 
to  near  the  outlet  of  the  Little  South-west  Lake,  where  ledges  of  mica 
schist  and  other  rocks  again  come  in.  This  belt  is  firat  seen  on  the 
main  Sonth-west,  a  short  distance  below  Stony  Brook,  whence  it  ex- 
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tends  np  stream  for  several  miles,  or  to  about  one  mile  above  Clear- 
water sti'eam,  having,  however,  in  this  distance  a  small  band  of  hard 
grayish  quartssose  rock  or  slates  which  ai*e  probably  of  Cambro-Silar- 
ian  age.    The  second  main  granite  area  on  the  main  South-west  begins  Main  Soath- 
just  below  McDonald's  Brook  and  extends  along  the  river  to  within 
about  five  miles  of  the  Forks,  with  a  direct  breadth  of  a  little  more 
than  six  miles.    Tracing  this  belt  north-eastward  it  is  found  to  consti- 
tute the  high  ridge  between  the  waters  of  the  Tobique  and  the  Little 
South-west  Miramichi,  crossing  the  head-waters  of  the  north  branch 
of  the  latter  stream,  whence  it  continues  north-eastward  and  ci^ossing 
the  head  waters  of  the  south  branch  of  the  Nipisiguit,  rises  into  the  Extenaioii  of 
bold  elevations  known  as  the  Big  Bald  Mountains,  with  a  height  of  biiu?^*'^^ 
about  2,500  feet,  whence  it  stretches  to  the  headwaters  of  the  North- 
west Miramichi,  where  it  terminates.    The  third  and  most  northerly 
belt  noticed  by  us  is  seen  on  the  north-east  of  the  main  South-west 
Branch,  above  the  Forks,  where  it  appears  as  low  lying  ledges  in  the 
bed  of  the  stream  at  intervals  for  some  fifteen  miles.    The  eastward 
extension  of  this  belt  has  not  yet  been  ti*aced,  but  it  probably  is  the 
same  as  is  seen  about  the  Tobique  and  Long  Lakes,  at  the  head  of  the 
Kight-hand  Branch  of  the  Tobique  Eiver,  and  on  the  South  Branch  of 
the  Nipisiguit  in  the  vicinity  of  the  Forks  already  described.    None 
of  these  belts  apparently  cross  the  Nipisiguit,  the  area  about  Bathurst 
being  the  only  one  of  the  kind  seen  on  that  river  or  to  the  eastwaixi  of 
it. 

The  granites  of  the  South-west  Miramichi,  though  generally  red  in 
color,  are  occasionally  grey,  the  mica  is  often  black  and  the  felspar  is 
frequently  in  large  crystals.  The  contact  of  the  granites  with  the 
slates  is  well  mai*ked  along  this  river.  Li  places,  crystals  of  staurolite contact  of  gra- 
are  developed  in  the  slate  along  the  junction ;  at  others  the  granite  ^^  *°^  "^*'®'* 
seems  to  lose  its  red  color  and  becomes  white,  almost  a  pure  felspar,  the 
hard  slates  in  contact  are  altered  to  a  hard  schist  and  crystals  of  mica 
are  developed  in  cross  viens  in  them  near  the  junction.  The  purple 
slates  and  quartzites  are  also  filled  with  crystals  of  iron-pyrites ;  and  at 
other  points  the  .<)lates  near  the  line  of  contact  appear  broken  and 
confused  for  several  yards  from  the  granite,  as  though  heavy  disturbances 
of  the  strata  in  that  vicinity  had  occurred.  Fui*ther  explorations, 
however,  are  desirable  to  establish  the  connection  of  the  granite  ai*cas 
between  the  Tobique  waters  and  the  Nipisiguit  as  well  as  to  more  fully 
determine  the  relations  of  the  granites  to  the  mica  schists  in  that  area, 
but  it  is  to  be  feared  from  the  generally  densely  wooded  character  of 
the  country  that  accurate  ti'acing  of  boundaries  will  be  an  impossibility. 

FeUi/es — ^These  ai*e  largely  developed  along  the  upper  portion  of  the 
N^ipisiguit  Bivcr,  as  well  as  ai*ound  the  southern  side  of  the  Nictor  Lake, 
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or  buadoftlie  Little  Tobiqno  River.  On  thcfiontheidtiorthblakeaha^ 
rnouiitjiin  niH»  (o  &  beigfat  of  about  2,500  fcot,  Uttnked  on  ite  north 
fide  nUiiig  tlie  shore  of  the  lake,  hy  gre<en  talcoso  ani!  cbloritic  i>cbi«te, 
of  Pro-Qtmbriaii  a:^pe<;t.  Tbis  high  moantain  is  composed  of  h&rd,  dark 
r  rod  cryHtalline  felsile,  porphyritie,  with  erystals  of  red  felspar,  and 
Btrotohcs  off  in  a  long  ridge  toward)*  the  9onth-we«t,  or  to  tho  right- 
hand  branch  of  the  Tobiqae.  It  probablj  forma  a  conliniioos  ridge  to 
the  Forks  of  that  eircam,  as  roclcs  somewhat  similar  in  character  appear 
at  that  point.  The  hills  fall  abruptly  towards  tho  cast,  or  across  tho 
jKiriage  between  the  Tobiquo  and  Sipisignit  wat«ra,  bat  rise  again  10 
the  eafitwaitl,  and  conUnuo  towards  the  south-east  braneh  of  the 
Upealquilcb  River,  This  portage  shows  no  ledges,  but  large  blocks  of 
the  crystallino  felsite  lie  scattered  about,  along  with  pieces  of  the  echisL 
Tho  Upj>er  liake  or  head  of  the  XipJsigait  is  oncloeed  by  lofty  hills, 
whieh  aru  broken  at  the  outlet.  Descending  the  stream,  ledges  are  not 
very  nnmeroiis  ibr  several  miles,  but  where  seen  consist  of  dark,  red 
or  purple  tinted  fohite  often  brecciated,  and  large  angular  blocks  of 
Uie  Hamo  are  frequent.  Just  below  the  Little  South  Branch  is  a  high 
mountain,  cromposed  apparently  ofdenwo  banded,  light  red  felsito,  with 
abundance  of  iron  pyritea  along  tho  joints.  These  are  cut  by  dykes  of 
tine.  Very  hai'd,  dionte,  greyish  in  color,  the  felsites  being  porphyritic, 
liko  that  of  the  Nictor  Lake,  and  generally  breaking  into  sharp,  sqiiare 
blocks.  Throe  miles  below  the  Little  South  Branch,  oral  the  BS-mite 
ti-ee,  Ifi^jen  nf  the  name  bandcii  rock  occni-,  which  seem  from  the 
banding  to  dip  S.  E.  <  20°.  Two  miles  lower  down  a  huge  dome  of 
felsite,  with  bald  sides  and  top,  forms  a  conspicuous  object,  ita  bright, 
red  color  being  distinguishable  for  a  long  distance.  Thence  down,  to 
witbin  a  short  distance  of  tho  Portage  Brook,  where  the  portage  to  the 
Upsalquitch  River  strikes  across,  these  rocks  continue  till  they  are  mot 
by  the  schistose  or  gnoissic  rocks  already  described  under  the  heading 
Pre-Cambrian. 

The  scenery  along  this  portion  of  the  Nipisiguit  is  very  fine.  The 
felsite  hills  occur  in  a  succession  of  peaks  often  rounded  or  dome-shaped, 
which  stretch  along  both  sides  of  the  river,  and  the  view  from  any  of 
r  udthem  shows  the  surface  of  the  country  to  be  a  sea  of  monntaina  in  all 
*""  directions.  In  character,  tho  rock  resembles  mach  of  the  oldPrfrCam- 
brian  felsites  of  tho  southern  portion  of  King's  and  St.  John  countiM 
both  in  the  occurrence  of  breccias,  petrosilox  and  its  general  porphy- 
ritic and  highly  crystalline  nature.  It  would  appear,  from  compariMHi 
with  other  rocks  elsewhere,  to  be  the  equivalent  of  the  felsite  series  of 
the  aouthem  portion  of  the  province,  and  therefore  to  be  a  part  of  th» 
mica  schist  and  gneiss  series,  probably  a  lower  portion  of  it. 

Below  the  Portage  Brook,  on  the  Nipisiguit,  but  few  pnre  felsites  an 
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seen ;  where  they  occur  the  exposures  are  limited,  and  of  the  nature  of 
dykes ;  but  on  the  Upsalquitch  a  largo  area  of  these  rocks  is  again  met 
with,  which  is  probably  the  eastward  extension  of  the  main  fclsite  bolt 
from  the  upper  part  of  the  Nipisiguit.  Just  below  the  Upsalquitch 
liake,  however,  several  exposures  of  diorites,  gabbros  and  mottled  Gabbro. 
felspathic  rocks  occur,  apparently  intervening  between  the  gneissoid 
rocks  of  this  region  and  the  Silurian,  already  described  as  occurring  in 
this  river.  Just  below  Meadow  Brook,  a  small  bi*anch  of  the  Upsal- 
quitch from  the  east,  the  typical  hard,  red  crystalline  felsites  ^gain 
appear,  the  extension  as  mentioned  of  the  felsite  rocks  above  described, 
and  are  associated  with  hard,  ffreen  epidotic  rocks.     The  felsite  belt  has  Felsite  belt  of 

,  >  &  r  theUpwUqaitoh 

been  traced  eastward  almost  to  the  shore  of  Bay  Chaleur,  and  forms  a  and  Jiicqaet 
ridge  along  the  north  side  of  the  Jacquot  Eiver,  nsing  into  considerable 
elevations  at  several  points,  though  in  none  possessing  the  marked 
prominence  of  the  hills  in  the  interior.  They  are  flanked  along  the 
Jacqaet  Eiver  by  Silurian  beds,  often  fossiliferous,  and  the  beds  •f 
brown,  red  conglomerates,  mentioned  in  the  vicinity  of  New  Mills,  as 
well  as  at  other  points  along  the  coast  in  that  vicinity,  have  probably 
been  largely  derived  from  the  debris  of  these  felsites,  as  the  pebbles 
composing  the  conglomerates  are  nearly  all  of  this  character. 

Descending  the  Upsalquitch,  no  other  exposures  of  any  size  are  met 
with.  A  high,  red  mountain  of  felsites  occurs  about  three  miles  above 
the  forks  of  this  stream,  and  ledges  of  the  same  occur  along  the  river 
at  this  point,  but  the  area  is  probably  detached  and  but  of  small  extent. 

Below  the  forks  of  the  Upsalquitch,  several  dykes  of  felsite  are  seen  Felsite  dykes, 
cutting  the  Silunan  slates ;  these  are,  however,  quite  distinct  in  charac- 
ter and  mode  of  occurence  from  the  great  felsite  areas  already  described. 
They  are,  from  their  position,  subsequent  to  the  Silurian  bods,  and  pro- 
bably of  the  same  age  as  the  trappean  ridges  of  Dalhousie  and  the 
lower  part  of  Eestigouche,  as  felsite  areas  of  small  size  occur  among 
the  trappean  rocks  as  an  integral  portion. 

Dolerites. — These  rocks  are  extensively  developed  about  the  lower 
portion  of  the  Eestigouche  from  a  point  four  miles  below  the  mouth  of 
the  Metapedia  Eiver  to  Dalhousie,  and  also  at  intervals  along  the  coast 
southward  almost  to  Bathurst.    They  are  of  varied  character  ;  some-  Distribution 
times  dense,  dark  green,  horn  blcndic  traps,  frequently  amygdaloidal,  of  the  doierites. 
and  at  other  times  brecciated,  and  frequently  resemble  the  Triassic 
traps  of  Nova  Scotia.     Theii*  age,  however,  is  pretty  well  determined.  Their  age. 
At  many  points  they  are  seen  in  the  form  of  dykes  cutting  through  fos- 
siliferous Silurian  rocks,,  and  changing  the  character  of  the  slates  in 
contact  to  hard  quartzites  or  porcellanizing  them,  while  the  fossiliferous 
limestones  are  sometimes  converted  to  a  crystalline  marble,  in  which, 
however,  the  fossiliferous  nature  is  clearly  distinguishable.    On  the 
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other  hand,  they  do  not  alter  the  Lower  CarbonlferooB  bedSy  which  fire- 
quentlj  are  superimposed  directly  apon  them,  nor  the  DeTcmian  rocks 
of  the  lower  part  of  the  Sestigoache,  and  pebbles  of  the  trap  are  fre- 
quent in  the  latter.  Further,  the  Devonian  beds  of  this  locality  seem 
to  have  been  deposited  after  the  trappean  hills  had  received  their 
present  outlines,  as  they  can  be  seen  to  sweep  around  the  base  of  the 
trap  hills,  and  to  conform  in  strike  with  their  irregularities.  At  one 
Mjngp  ^J^inor  two  points,  however,  small  dykes  of  trap  of  subsequent  date  to  the 
maiuNbody  of  the  rock  are  seen  penetrating  the  Devonian  beds  as  at 
Point  la  Lime,  where  a  dyke  forms  a  roof  for  a  bed  of  carbonaceouB 
shale.  The  contact  of  the  trap  or  doleritic  rocks  with  the 
Silurian  and  their  relations  can  be  well  studied  at  the  point  below  Dal- 
housie.  The  intrusions  here  seem  to  have  been  injected  along  the 
bedding  planes  of  the  slates  and  limestones,  and  at  first  glance  would 
appear  to  be  an  integral  pai*t  of  the  Silurian  system.  Examination, 
however,  shows  the  limestones  and  slates  to  be  highly  altered  to  a  dis- 
tance of  several  feet  from  the  contact,  while  in  one  place  the  trap  has 
caught  and  inclosed  in  its  mass  a  small  portion  of  Silurian  fossiliferouB 
limestone.  At  Dalhousie  it  occurs  along  the  shore  in  a  number  of 
ridges,  five  distinct  ones  being  counted  along  the  road  from  Dalhousie 
down  to  the  Eol  Eiver  flat,  about  two  miles  by  the  road.  These  ridges 
are  in  every  case  separated  by  lenticular  areas  of  highly  fossiliferous 
Silurian  rocks,  which,  however,  do  not  apparently  extend  westward 
from  the  shore  more  than  a  couple  of  miles. 

On  the  road  leading  west  from  Dalhousie  towards  Campbellton  the 
doleritic  rocks  present  many  of  the  charactei-s  of  sti*atified  beds.  Thej 
lie  in  broad  sheets  like  freestones,  dipping  N.  40°  W.  <  35°,  but  on  ex- 
Bedded  Htruc-  ami  nation  are  found  to  be  compact,  highly  crystalline  rocks.  They  have 
doierite.  ^  hcrc  been  extensively  quarried  for  the  construction  of  railroad  bridges ; 
and  they  occur  in  a  similar  manner  alongside  the  post  road  to  Camp- 
bellton, about  four  miles  west  of  Dalhousie  station,  but  the  rock  at  this 
point  is  bi-ecciated.  The  general  extension  of  the  trappean  ridge  along 
the  south  side  of  the  Eestigouche  may  be  said  to  be  from  Dalhousie  west- 
wai-d  to  the  Glen li vet  road,  about  ten  miles  west  of  Campbellton.  A 
break,  however,  occui-s  near  Dalhousie  station, where  a  depression,  partly 
tilled  with  Devonian  and  Lower  Carboniferous  se<liment8,  affonls  a  pas- 
sage for  the  Intercolonial  railroad  from  the  flats  of  Eel  Eiver  to  the 
waters  of  the  Eestigouche.  The  breadth  of  the  trap  ridge,  west  of  Dal- 
housie station,  is  about  three  miles,  with  elevations  of  1,000  to  1,200 
feet  in  height.  Its  southern  limit  is  just  at  the  most  southerly  of  the 
two  roads  through  the  settlement  of  Dundee,  whence  Silurian  slates 
extend  southwaixls.  Trappean  ridges  of  undefined  extent,  however, 
occur,  associated  with  the  Silurian  rocks  along  the  Eel  Ilivei,  but  the 
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impassable  nature  of  -the  country  prevents  the  tracing  out  of  the 
different  belts. 

At  Campbell  ton  a  conspicuous  mountain,  called  the  Sugar  Loaf,  rises  8a«»rljaf 
abruptly  about  one  mile  south  of  the  station  to  a  height  by  aneroids 
of  1,000  feet  above  the  river.  The  mountain  consists  of  hard,  reddish, 
grey  crystalline  felsite,  resembling  much  of  that  in  the  southern  part  of 
the  province,  weathering  a  dirty  reddish  grey.  No  trappean  rocks 
were  seen  in  this  peak,  which  rises  like  a  huge  wedge-shaped  cone  from 
the  felspathic  ashy  rocks  around  its  base.  The  mountain  is  narrow,  its 
crest  being  only  a  few  feet  in  width,  but  elongated,  with  steep,  nearly 
perpendicular  sides  for  several  hundred  feet  from  the  top,  and  a  long, 
gentle  slope  at  the  eastern  end,  the  western  extremity  being  much 
more  abrupt.  The  direction  of  the  crest  is  about  ten  degiees  north  of 
west  magnetic.  A  magnificent  view  is  obtained  from  its  summit,  not 
only  of  the  ftestigouche  from  below  Metapedia  and  far  down  the  Bay 
Chaleur,  but  also  of  the  surrounding  country  to  the  north  and  south- 
High  ranges  of  hills  can  be  seen  rising  on  the  Quebec  side  for  a  long 
distance  inland,  while  to  the  south  the  view  is  interrupted  by  a  high 
ridge  of  trappean  rocks.  To  the  west  a  succession  of  rounded  peaks 
of  felsite  and  trap  extends  as  far  as  one  can  see,  while  the  pretty  town 
of  Campbellton  lies  spread  out  at  its  base.  The  volcanic  character  of 
many  of  these  hills  is  apparent  both  from  the  nature  of  the  rock  con- 
stituting them  and  from  their  peculiar  cone-like  shapes.  This  is 
especially  noticeable  in  some  of  the  peaks  on  the  north  side  of  the 
Bestigouche  and  about  the  Scaumenac  River,  where  side  cones  often 
exists  jutting  up  from  the  othei'wise  sloping  sides  of  the  mountains.  In 
the  Sugar  Loaf  at  Campbellton  one  can  almost  detect  a  dipping  of  the 
felsites  from  both  extremities  of  the  mountain  towards  the  centre. 

On  the  Upsalquitch  River  a  large  area  of  trappean  rocks  is  seen  Tnppean  belt 
about  seven  miles  above  the  forks,  with  a  breadth  along  the  river  JJiitcS.^'*^" 
in  a  direct  line  of  about  three  miles.    They  are  frequently  very  amyg- 
daloidal,  and  contain  amethysts  and  agates,  with  heulandite  and  other 
zeolites.    Zeolites  and  amethysts  of  considerable  beauty  are  also  found 
among  the  trap  rocks  in  the  vicinity  of  Dalhousie. 

Along  the  coast,  between  Dalhousie  and  Bathurst,  frequent  exposures 
of  doleritic  rocks  are  seen,  some  of  which  have  already  been  alluded 
to.  Many  of  these  are  of  but  small  size  and  are  well  defined  dykes,  while 
others  are  of  considerable  extent,  having  a  breadth  of  several  miles. 
The  most  important  of  these  occur  along  the  line  of  the  Intercolonial, 
between  the  T§te  a  Gauche  River,  north  of  Bathurst  and  Belledune 
station.  A  very  good  cross-section  of  these  rocks,  shewing  their  vary- 
ing character,  is  seen  on  the  road  running  almost  north  fi-om  Peter's 
River,  about  one  mile  north  of  the  T^te  a  Gauche  to  Dunlop  settle- 
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inrment.  At  tJiP  road  croneing  Pelcr's  Elver  is  a  inoderatelj"  high  hill  or 
low  ridgo  of  dark,  grooniBh-groy  trap,  motlwately  tino-graiiisd,  awl 
amygdalotdal  in  places,  with  mnall  zeolites  and  thin  veins  of  red 
hematite,  already  alluded  to,  associatixl  with  veins  of  bright  red  jasper. 
Asconding  from  the  river,  the  following  traverse  over  these  rocks  was 


AiK'Htit  o«er  ridgt^  mirDboned  Above S13 

PnTpIlafa  or  dark  ^rej  trap SOI 

Dark  gnnjDiKli  trap,  mottled  nitli  light  greeo  tui<l  eligbtlr  poq>faf  ritic 
in  pUces,  io  others  amvgdaioidal,  wilJi  cnJcite,  giving  tbe  rack  s 

N-oriiire«a8  upect  od  weathered  Hurfsces 6S 

Dark  fleali-red  feliite,  highlf  ci7ilalliue,  and  cut  bj  dj^ku  of  <l«k 

flne-gnuned  dioritc,  rock  nibbl; HI 

Dnrk  grej  Jelsite  breccia,  the  brecdated  pieces  beios  la  »tie  from  baU 

ao  inch  toouoroot T7 

Pitryle  Asb'Tock,  filled  with  Htnall  cryitols  of  cftlccpor ..•     300 

Dnrk  grcTfiih uh-rock  conglomerate ..............     ISO 

Pnrpli?'  and  reddUh-grej  felgpathic  breccia,  very  nibbl;  aud  wtxrillw- 

ing  a  reddiRb  grej , 1!> 

Dark  green  fine  dioritc,  with  smnll  specks  of  yellowiflli  grt-en  «pidot«.      21 
BrBCciat«d  conglomerate,  Jiebbleg,  nearly  ap  to  n  foot  in  Ktno  ot  flesh- 
red  foUite,  sometimM  porphyritic,  and  with  a  itcoriaceonB  look  on 
wenthcred  BDrfsceit  from  tbe  presence  of  small  amygdulea  of  cal- 
ciU-  probably.     Thin  ninf  be  tho  ciincrelionary  rock  describei!  as 

oicurrinBHlciDg  thp  line  of  tbu  railway 210 

Hard  greenish-grey,  highlj  crygUlline  diorite,  moderately  coarse 13T 

Very  scoriaceoiis  purple  grey  trap,  with  calcite  and  sm&ll  veins  of  red 

hematitic,  rook  often  very  ashy  in  texture. 16C 

Purple  ash-roclcR,  apparently  Bchintose  in  places  or  a  ethistose  coa- 
glomcrate,  conUining  pebbles  of   red  hematite  and  purple  osh- 

rock,  with  an  apparent  dip  of  S.  20°E.  <  75°. IIB 

Green  schistose  rock,  a  conglomerate  in  places,  in  others  rubbly  and 

rusty,  to  cross  roads  in  Dunlop  settlement TTO 

Several  cnttingH  in  thene  rocks  are  visible  along  the  railroad,  and 
tho  concretionary  and  sooriaccoua  character  of  some  of  the  beds  '» 
well  Hoon. 

Thc86  rocks  are  associated  with  tho  so-called  Cambro-SiJnrian  gron^ 
already  described.  Aa  they  are  not  in  contact  with  Silurian  rocks^^ 
their  rulativo  afjes  cannot  be  determined  so  well  as  in  tho  cose  of  th^* 
trappean  bods  farther  north,  but  it  is  very  probable,  from  the  similarity** 
of  composition  and  general  character,  that  thoy  ai-e  contemporaneonB— - 
[  Tho  second  area  of  doloritic  rocks  of  large  extent  begins  near  the^ 
railroad  bridge  over, the  Elm  Tree  Biver,  and  is  well  seen  in  tho  van-  ' 
ous  cuttings  and  snow  sheds  for  several  miles,  or  nearly  to  Bellednne 
station.     In  the  shods  at  tho  Elm  Tree  River  the  rock  is  hard,  com" 
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pact  and  greenish,  with  minute  reticulating  veins  of  white  calcite  and 
some  quartz^  and  contains  p3rrites  in  small  specks.  As  exposed  in  the 
sheds  at  this  point  the  breadth  of  the  dyke  is  1,000  paces,  and  contains 
at  one  point  a  thin  band  of  soft  red  slate.  At  the  contact  with  these 
the  wall  of  the  dyke  is  well  defined,  and  the  slates  appear  to  have  been 
altered  for  an  inch  or  two  into  a  shaly,  greenish,  talcose-looking  rock, 
though  the  rest  of  the  bed  does  not  seem  to  have  been  greatly  affected. 
An  interesting  secondary  dyke,  from  five  to  eight  inches  thick,  is  seen 
cutting  the  main  belt  of  irruptive  rock.  Thence  for  a  distance  of  about 
&7e  miles  along  the  railroad  similar  greenish  dioritic  or  dolentic  rocks 
are  seen  at  intervals.  In  places  these  have  the  same  concretionary 
structure  as  noted  in  the  traverse  above ;  frequently  they  are  epidotic 
and  chloritic,  and  contain  a  good  deal  of  calcareous  matter  disseminated. 
At  several  points  these  bands  of  reddish  or  blackish  slates  and  hard 
conglomerate,  some  of  which  appear  to  be  altered  by  contact,  are 
obsei'ved,  but  the  area  occupied  by  such  rocks  is  very  limited. 

Between  Belledune  Point  and  Jacquet  Eiver  sevei*al  dykes  of  dole- 
rite,  generally  amygdaloidal,  though  occasionally  crystalline,  are  seen. 
These  are,  for  the  most  part,  small,  and  never  more  than  a  very  few 
yards  in  extent.  They  are  seen  cutting  the  Silurian  I'ocks,  but  not 
affecting  the  Lower  Carboniferous  beds,  which  cap  them  unconforma- 
biy,  and  the  trap  pebbles  often  enter  largely  into  the  composition  of 
the  basal  conglomerate  of  the  latter.  Beautiful  sections  are  afforded 
along  this  shore  of  the  Silurian,  the  Lower  Carboniferous  and  North  of 
the  trappean  rocks,  and  the  relations  of  the  three  are  very*^**''*"*' ^^•^ 
nicely  defined.  At  Black  Point,  however,  nearly  opposite  the  lower 
end  of  Heron  Island,  the  dolerite  appears  again  in  considerable  force, 
cutting  as  usual  through  Silurian  beds,  and  being  intimately  associated 
with  the  hard,  dark  bi-own  conglomerates  of  this  part  of  the  coast. 
At  Beaver  Point  also,  about  one  mile  further  north,  they  again  appear, 
and  have  a  breadth  of  several  miles ;  or  to  the  mouth  of  New  Mills . 
Brook,  where  they  are  met  by  the  heavy  dark  brown  conglomerates  in 
force.  Other  and  larger  areas  also  occur  south  of  Charlo  Biver,  asso- Chario  and 
ciated  with  fossiliferous  calcareous  beds.  The  Western  extension  of 
these  various  bands  of  eruptive  rocks  has  not  been  traced.  The  settle- 
ments in  this  part  of  the  province  are  confined  to  a  strip  along  the 
coast  of  scarcely  more  than  a  mile  in  width,  and  in  the  dense  and 
swampy  lowlands  or  the  rough  and  hilly  wooded  portions  further  back, 
progress  is  almost  impossible.  They  do  not,  however,  extend  probably 
to  any  very  great  distance,  as  they  are  not  seen  on  the  Upsalquitch, 
but  may  possibly  assume  the  aspect  of  lenticular  areas  of  greater  or 
less  extent*  which  have  burst  through  probably  at  the  close  of  the 
Silurian.     Slices  of  these  rocks  will  be  prepared  for  examination  under 
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Ilia  nioroieope^  and  be  rq^ortid  on.    TiiejiMaito  lNiYeqr«bMilirb 
dumetav  ^>od  piolMblj  do  aoi  diflfar  nnudi  ia  i^^ 
iMkrfi»«r      On  the  north  aide  of  the  Bartigowdie^  in  flio  proyfaioe  of  lUmlii^ 
ffritfei&f     tliowootara  limit <^lli6liiqppen ridges liM boon t^^    Sbisdfaioll^ 
oppoiito  the  Umit  of  the  tnfh  on  llio  aoufli  side  of  ^kbi^ismplmilb^: 
aorthem  limite  ud  ite  eztenrion  eastiiveid  hsve  boI  yet 
mined.    It  ie^howefory  evident  that  the  Tallejr  of  the 
dearly  defined  at  thia  period,  as  the  Bevontan  bade  noir  oeemgr  ili 
baaiBy  and  the  d<rieritio  lodn  probably  ejctended  dian  .aa  no«r  in  t«f 
loffy  and  t<toaUy  regular  ridgea  aloi«  its  two  aidea.    Bridantlyni 
dtatnrbanee  ct  any  importanoe  haa  ooenrred  in  tUa  irioWf^  ainet. 
the  depoaition  ct  the  I)e?OQian  llak-beariqg  heda,  aa  in  nearly  efoqr. 
ease  they  lie  neariy  in  a  horiaontBl  attttade  or.  in(£ned  «t  bv 
ai^g^  fiMrming  a  ahaUoiTy  aynolinal  trongh  between  the  two  m^geaef. 
hiUiy  and  oecopyi^g  the  beds  <^  the  rirelr  and  harbor  between  Chaai^; 
bdlUm  and  Balhooflie. 

SoBVAox  GioLoonr. 

Jn  the  report  of  Br.  Gesner  to  the  Kew  Bnmawiek  Goifemmeai 
(IBiS)  the  amftoe  depoette  of  the  eoaat  betwen  Bathmat  and  Oi 
Seatigonohe  are  well  deaoribed.  They  are  there  divided  into  the 
^  Upper  and  Lower  Tertiary."  In  the  fimner  he  indndes  the  white 
marls,  and  in  the  latter  tiie  grey,  blue  and  toown  days  oontaining 
marine  shells. 

Of  the  former,  or  white  mai'ls,  several  deposits  of  considerable  value 
exist.  One  of  these  is  near  Belledune  Point,  the  thickness  of  which 
is  about  two  feet,  overlaid  by  some  five  feet  of  peaty  soil.  It  is  nearly 
Shell  marl.  a  pure  carbonate  of  lime,  with  several  species  of  fresh  water  shells.  A 
second  deposit  occurs  in  a  road  leading  back  from  the  shore  about  two 
miles  north  of  Charlo  station,  where  it  is  seen  occupying  the  bed  of  a 
small  lake  or  overflow  of  a  brook,  the  character  being  similar  to  that 
just  described.  These  marls  are  used  locally  to  a  slight  extent,  but  the 
abundance  of  lime  in  the  soil  from  the  decomposition  of  the  Silurian 
calcareous  slates  and  limestones  obviates  the  necessity  for  its  applica- 
tion in  any  considerable  quantity. 

Along  the  line  of  railway  north  of  Bathurst  frequent  cuttings  are 
obsei'ved  in  the  grey  and  blueish-grey  Post  Tertiary  marine  clays. 
The  first  of  these  is  seen  a  few  rods  north  of  Bathurst  station,  where 
Marine  clays,  dark  brown-red  clays,  overlaid  by  several  feet  of  gravel,  contain  abun- 
dance of  shells  of  Mya  arenaria  and  truncata,  Tdlina  Grcenlandica 
Astarte  Jjaurentina,  Saxicava  nigosa,  aKaticAanda  Yenus  (Mercenaria). 
A  larger  cutting  is  seen  just  above  the  T^te  ^  Gauche  bridge.  Here 
the  overlying  gravel,  generally  fine,  has  a  thickness  of  about  fifteen  feet, 
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the  day  also  has  about  the  same  thickness,  and  shells  of  the  same 
species  are  seen  in  abundance  in  the  latter.  The  height  of  this  cutting 
above  the  sea  level  is  about  eighty  feet.  Other  cuttings  of  considerable 
extent  are  seen  on  the  railroad  in  the  vicinity  of  Jacquet  River,  as  well 
as  between  this  locality  and  the  Eel  Biver;  and  at  the  forks  of  this 
stream,  in  Shannonvale  settlement,  the  clays  occupy  large  areas,  with 
a  thickness  of  ten  to  fifteen  feet,  often  covered  by  a  thick  stratum 
of  sand  and  graveL 

At  several  points  along  the  Upsalquitch  and  Bestigouche,  terraces  of 
considerable  extent  are  observed  and  have  been  already  alluded  to.  On 
the  former  stream  four  very  perfect  ones  are  seen  on  the  west  bank.  At 
the  Chain  of  Bocks  Brook,  on  the  Bestigouche,  about  eight  miles  above 
the  Upsalquitch,  three  perfect  and  one  irregular  one  were  noticed,  and 
at  the  forks  of  the  Kedgewick  two  well-defined  are  seen.  The 
general  height  of  these  terraces  is  about  ten  feet 

Peat  bogs  exist  in  large  areas  in  the  eastern  part  of  Gloucester  and  Peatbogs. 
Northumberland  counties,  especially  near  the  shore  of  the  Gulf  of  St. 
[Lawrence.  At  Point  Escuminac  and  on  the  south  side  of  the  Mira- 
michi  harbor  they  have  a  depth  in  places  of  over  thirty  feet.  They  are 
also  found  in  the  vicinity  of  Shippegan  and  in  the  Island  of  Miscou. 
Quantities  of  walrus  and  other  bones  are  found  on  this  Island  at  a 
considerable  distance  from  the  shore. 

StrisB  or  ice-grooves  were  observed  at  several  points;   on  the  Peter's Giaoimi 
River,  north  of  Bathurst,  they  have  a  nearly  east  and  west  course  ™*'  "*** 
(N.  85^  E.),  as  also  in  the  vicinity  of  the  Elm  Tree  Biver,  but  the 
great  thickness  and  wide  extent  of  the  superficial  drift  renders  the 
exposures  of  strifiB  rare.  / 

Economic  Gboloqy. 

Although  in  the  area  examined  during  the  past  two  seasons  minerals 
in  considerable  variety  wei*e  observed,  some  of  which  have  been  mined 
quite  extensively  in  former  years,  the  greater  part  appear  to  exist  in 
quantities  so  small  and  under  conditions  so  unfavorable  that  the  pros- 
pects for  their  successful  development  are  not  promising.  They  were, 
however,  carefully  sought  for,  and  a  brief  description  is  herewith 
appended. 

Gold, — ^The  occurrence  of  gold  has  been  reported  from  a  number  of 
localities.  Professor  Hind,  in  his  report  to  the  New  Brunswick  Govern- 
ment (1865),  mentions  the  discovery  of  gold  in  small  quantity  at  seve- 
ral points  in  the  Nipisiguit  in  the  drift,  but  in  no  case  did  the  q^i^  !„  ^jj^ 
washings  indicate  its  existence  in  paying  quantity.  Quartz  veins  ^^'^ 
are  very  numerous  throughout  the  whole  extent  of  the  metamor- 
phic  rocks,  many  of  which  were  broken  up  and  carefully  examined^ 


■"'^T'^!^f^''^~'' 


hat  no  ^i^>l»  gold  vm  obMrvad  in  any  of  tbam.    The  frrcat  nutjority 
<tf  tbem  nhM  nrto  imall  Mid  iiregBUr,  undotbtaot  the  nature  of  shoit, 
BuT«i«BHta.  gMh  ▼fllu.    WuhingB  at  vanoos  point*  tlrMpiently  di^doscJ  tbe  exist- 
"*"■  anoo  of  falaok  aand,  with  whioh  th«  itold  ii  otton   uaMciatcd,  but 

gdli  WM  not  found,  though  vuaj  pentHW  bavo  been  deceived  by  th« 
oooarrsttoe  of  amall  Boalaa  of  yeilow  mica  and  mUmte  pm-tides  of  yoliow 
l^zHe&  BxpIorationsbETe  been  carried  (n imgolQilj-  by  vanollape^ 
B0iiBforaniimber(^7eani,apparaDtlf  withoataoyBatisfu^^^tot-yi-esDiU,  A 
oompaoy,  during  the  Banunor  of  1879,  bowerer,  profess  to  hiive  found 
qvartahioneoftho  branohea  of  tlu  Nijriaigiut  that  yieldod  gold  at  the 
rate  of  16.00  per  ton.  l^iiBOompaoy  •abaequently  cnn-ied  oii  opci-atlona 
<Ht  the  Hillitaream,  about  eight  or  ten  miteafrom  Bathurst,  in  rocks  of 
preBamed  Oarabro^oriaD  age,  the  reaolt  <^  which  Iul>  nnt  yet  l«cu 
learned.  Chi  aome  of  the  rtreams  in  the  ootin^M  Xui-Lbumbet-kiid 
good  spedmenatrf  gold-bearing  qnarta  are  reported  to  bnve  been  pick«<l 
np  serwai  years  ago,  and  the  number  and  aspect  of  tho  quartz  veins  at 
saranl  pidnta  renders  the  ooonrrflnoe  of  this  metal  probable.  On  tho 
little  Sonth-west  Hiramiohi  a  fine  specimen  of  gold  is  said  to  have 
been  fonnd,  about  three  milea  above  the  Kwth  Drfinch,  and  not  far 
below  a  hMvy  rfq>id  known  as  Uain'a  Ledgea,  while  on  the  Kdn 
Soath>west  several  small  pieces  have  been  obtained  m  Unr 
milee  above  Boiestown,  bet  the  exact  locality  from  whioh 
these  were  originally  derived,  has  not  as  yet  been  ascertuned, 
Hiaidekgi.  Mispickel  and  other  forma  of  pyrites  occur  in  considerable  qnaati- 
ties  in  these  rocks,  and  in  places  the  qaarlz  veina  look  promising. 
A  few  apecimona  were  examined  in  the  labomtory  of  tho  survey,  but 
without  atfording  any  trace  of  gold.  It  aeoma  probable  that,  if 
it  occurred  in  any  considerable  quantity,  the  variouB  oxplorations 
would  have  revealed  some  trace  of  its  existence.  Tho  equivalents  of 
the  gold-bearing  slates  of  Nova  Scotia  Imve  not  been  discerned  in  this 
portion  of  tho  province,  and  though  from  the  largo  area  which  has  not 
yet  been  examined,  owing  to  the  difficulty  of  d>ccosh,  farther  oxplorsr 
tions  may  be  more  auccesafal,  the  conditions  do  not  seem  to  warrant 
the  expenditure,  in  so  fai-  as  seen,  of  any  very  considorablo  amount  of 
capital  in  that  direction. 

Copper  occurw  in  very  limited  quantity  at  several  points  and  in  dif- 
ferent formations.     The   deposit  formerly  worked  at  Bathui^t,  ia  the 
Lower  Carboniferous  rocks,  has  been  already  described  under  that  for- 
mation.     Other  localities  where  mining  has  been  cari'iod  on  ai-e  the 
Copparminu    f^Hs  of  tho  TCte  il  Gaucho  and  the  Baldwin  Mine,  on  the  Nipiaignit, 
jQit  BiS'^wi  i  *bout  twelve  miles  from  ita  mouth.    In  both  these  localities  the  amount 
Qkuoba.  of  copper  was  very  small,  and  the  results  exceedingly  unsatisfactory. 

The  extension  of  the  belt  in  which  tho  Baldwin  Mine  is  situated  can 
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bo  readily  seen  on  the  North-west  Miramichi  and  in  the  Big  Sevogle 
farther  south,  and  at  both  those  places  copper  pyrites  and  red  oxide  or 
cuprite  was  seen  in  small  quantity,  and  the  indications  are  quite  as 
favorable  in  one  locality  as  the  other.  None  of  them,  however,  con- 
tain sufficient  copper  ore  to  warrant  any  expenditure  of  money,  and 
do  not  equal  in  value  many  of  those  seen  at  vainous  points  along  the 
coast  of  the  Bay  of  Fundy. 

Manqanese  was  formerly  mined  at  the  TSte  k  Gauche  Falls.    Its  Manganese  of 

,         .,  .,^10..,.  1  1     Li      1        1   .      T«te  4  Gauche. 

mode  of  occurrence  m  the  Cambro-Suurian  red  and  black  slates 
in  the  form  of  small  nodules  has  been  already  described.  The  slates 
wore  crushed  in  a  stamp  mill,  and  the  ore  separated  by  washing.  No 
large  deposits  similar  to  those  of  the  southern  part  of  the  province 
wore  found,  the  Lower  Carboniferous  limestones  and  conglomerates,  in 
which  they  usually  occur,  being  wanting  in  this  part  of  the  country. 
Many  of  the  rocks  of  the  Cambro-Silurian  are  deeply  stained  from  the 
presence  of  this  mineral,  but  no  well-defined  veins  have  anywhere  been 
seen.  The  company  which  worked  the  mine  at  the  T§te  ^  Gauche  are 
reported  to  have  extracted  a  large  quantity  of  the  ore,  but  the  i^esults 
were  evidently  unsatisfactory,  as  the  works  have  long  since  been 
abandoned. 

Galena^  said  to  be  rich  in  silver,  has  been  reported  as  occurring  in  Galena  report- 
detached  masses  of  considerable  size  at  several  points  along  the  Nipisi- NipSuult. 
gait;  no  deposit  of  it  has  ever  been  seen  on  this  stream,  but  traces  of  it 
were  found  by  us  in  some  of  the  rocks  in  the  area  under  examination. 
Such  rumors  are  frequent  in  various  parts  of  the  province,  and  but 
small  reliance  can  be  placed  upon  them.     It  is  possible,  however,  that  in 
connection  with  the  graphitic  and  sub-crystalline  limestone  bands  seen 
on  the  T^te  a  Gauche,  and  which  probably  ci*oss  the  heads  of  the 
Nine-mile  brook,  a  tributary  of  the  Nipisiguit,  as  well  as  on  the  head 
waters  of  the  Millstream,  and  the  streams  in  that  vicinity,  deposits  of 
this  mineral  may  occur,  but  as  these  localities  are  accessible  only  with 
great  difficulty  or  on  snowshoes,  the  discovery  of  such,  if  ever  made, 
will  doubtless  be  due  to  accident.    On  the  Nigadoo,  however,  near  the  Galena 
contact  with  the  Silurian  rocks,  indications  of  galena  were  notod,  and  oftLe^NiSS^ 
at  the  Forks  of  this  stream,  about  eight  miles  from  its   mouth,  a    ^*'* 
deposit  of  considerable  extent  occurs,  which  bids  fair  to  bo  of  some 
importance.     Since  our  visit  to  this  place  in  1879,   mining  opera- 
tions have  been  commenced,  the  samples  of  the  ore  obtained  being 
of  good  quality,  but  the  extent  of  the  vein  has  not  yet  been  f\illy 
determined. 

Molybdenite  has  been  known  to  exist  in  small  quantity  in  the  quartz 
veins  cutting  the  schistose  rocks  at  the  mouth  of  Burnt  Hill  brook,  a 
tributary  of  the  main  South-West  Miramichi,  and  has  been  alluded  to 
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in  the  report  of  Mr.  Chtut.  Bobb  (1S69)  on  that  region.      It  cannot  be 
said  to  [KiiweM  any  economic  v&lue,  a»  tho  amount  is  very  limited. 

Gi/psum  or  PUtitcr  ih  not  known  to  exist  in  the  area  bordering  on  the 
tiiilf  of  St.  Lawrence.  Ttw  only  deposit  of  the  kind  in  the  northern 
portion  of  the  province  ie  found  on  the  Tobique  Kiver,  near  the  month 
of  the  Wapskehegan,  in  rocks  of  Lower  Carbonifoi-oiis  age.  This  has 
already  been  described  in  provions  reports  by  Messi-s.  Uind.  Gesner  «nd 
Robb.  Within  the  last  few  yoare  a  considerable  demand  has  sprung 
up  for  it  in  the  vicinity  of  the  Upper  St,  John,  and  a  mill  for  grinding 
it  for  agricultural  purposes  has  lately  been  erected  on  the  Tobique. 

Coat  is  known  t»  occur  at  various  points  throughout  the  groat  ex- 
tent of  the  Carboniferous  system  in  eaetora  New  Brunswick.  At 
Clifton,  sixteen  miles  below  Butbut-sl,  a  small  seam  of  a  few  inches  otdy 
soen  in  the  clilFs,  and  underlies  the  grindstone  quarry  at  this  place.  It 
H  stated  by  Mr.  Read,  owner  of  the  quarries,  to  have  a  total  thickness 
places  of  eighteen  inches,  but  the  greater  portion  of  this  is  black 
cai'bonaceous  i»]nt«,  and  the  hard  or  coaly  portion  does  not  exceed  six 
to  eight  inches.  Coal  of  considerable  thickness  is  also  reported  from 
Shipiiinii  the  Island  of  Shippegan,  at  Pigeon  Hill,  but  owing  to  the  lateness  of 
Iho  seanion  wlien  visited  and  the  unwillingness  of  the  owners  of  the 
land  to  disclose  its  outcrop,  nothing  definite  could  be  learned  of  its  ex- 
tent. Samples  of  the  coal,  however,  seem  to  be  of  very  good  quality, 
and  if  a  workable  bed  could  be  found  in  this  locality  it  would  bo  of 
great  value  fi-om  the  convenience  of  shipping.  It  would  be  an  easy 
matter  to  teet  this  place  by  boring,  and  the  prospects  aro  such  as  to 
warrant  a  moderate  outlay  in  solving  the  question  of  it«  occurreQce. 
Bootii-wMt  Thin  seams  also  are  found  in  the  vicinity  of  the  South-West  Mira- 

Jliruniotii-      raichi  and  between  this  river  and  Shediac,  but  these  outcrops  have  not 
yet  been  carefully  examined.    They  may  be,  and  probably  are,  on  the 
„  .  . ,  extension  of  the  seam  which  has  been  worked  at  Grand  Lake,  and  if 

^uionorthfi  00,  would  show  that  the  formation,  as  developed  in  this  province,  is 
very  thin.  The  judicious  expenditure  of  a  few  handrod  dollars  would 
prove  the  point,  and  determine  whether,  as  the  coal  fields  approach  the 
productive  measures  of  Nova  Scotia,  thicker  and  more  profitable  seams 
may  not  occur.  The  measures  lie  in  such  a  horizontal  attitude  that 
superficial  examinations  do  not  yield  much  information  on  this  point. 
GriDdMMM.  Grindstonea  and  building  stones  of  excellent  qualities  are  found  at  varions 
places  throughout  the  Carboniferous  area.  The  former  are  extoneively 
quarried  at  Clifton,  about  sixteen  to  eighteen  miles  below  Batbarst, 
whence  they  are  exported  largely  to  the  tipper  provinces  and  to  the 
United  States.  Grindstone  quamesare  also  worked  at  several  localities  on 
the  Korth-Wost  lUiramichl,  as  well  as  below  the  town  of  Newcastle. 
BnildiDg  stone  has  been  quarried  for  local  purposes  in  the  vicinity  of 
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Tracadie,  iq  the  eastern  part  of  Gloucester  county,  and  the  fine  Boman 
Catholic  churches  of  Caraquet  and  Tracadie,  as  well  as  several  other 
fine  buildings,  were  constmcted  fi*om  stone  obtained  in  their  vicinity. 
Many  of  the  beds  are  quite  free  from  pyrites,  and  are  equal  in  quality 
to  the  fine  stone  obtained  in  the  south-eastei*n  part  of  the  province. 

Jjimestane  occurs  throughout  the  greater  part  of  the  Silurian  sys- idmeetone. 
tern.  It  is  especially  abundant  in  the  vicinity  of  Elm  Tree  Eiver  and 
Belledune,  and  is  quarried  to  some  extent  for  burning.  The  local  de- 
mand, however,  is  not  great,  and  the  distance  from  a  profitable  market 
such  as  to  interfere  with  its  regular  production.  The  marble  in  the 
vicinity  of  Petite  Eoche  and  Elm  Tree  would  be  a  valuable  stone  were 
it  not  so  shattered,  probably  by  the  intrusion  of  the  trap  dykes  of  this 
locality.  It  is,  however,  frequently  burned  for  lime.  The  alteration 
of  the  limestone  to  marble  is  only  local,  and  the  deposits  are  not  likely 
to  prove  of  value,  save  for  calcination.  The  oixiinary  limestone  of  this 
vicinity  was  extensively  quarried,  and  used  in  the  building  of  the 
bridges  along  the  line  of  the  Intercolonial  railway. 

Granites. — The  rock  in  the  vicinity  of  Bathurst  is  of  equally  good  Granites. 
quality,  with  much  of  that  in  the  southern  portion  of  the  province  as 
a  building  stone,  and  has  been  largely  employed  in  the  construction  of 
many  of  the  immense  bridges  along  the  line  of  the  Intercolonial  rail- 
way. Several  quarries  have  been  opened  in  the  vicinity  of  the  Nipisi- 
gait  Biver,  but  except  for  use  on  the  railroad,  no  attempt  has  been 
made  to  work  them.  The  expense  of  shipment  is  against  its  successful 
working  as  compared  with  the  quaiTies  on  the  St.  John  Biver  and  in 
Charlotte  county.  A  limited  out-crop  of  this  rock  occurs  on  the 
Benjamin  Biver  about  four  miles  from  its  mouth,  and  has  been  locally 
used  fcr  mill-stones. 

Slates. — Some  of  the  bands  of  slate  along  the  lower  part  of  the  T6to  slates. 
d.  Gauche  Biver  seem  to  be  fairly  adapted  for  the  manufacture  of  i*oof- 
ing  slates,  but  the  expense  of  opening  quarries  would  be  great,  and  the 
demand  so  limited  that  their  economic  value  may  be  considered  as 
small. 

JPeat. — The  extensive  beds  of  peat  in  the  vicinity  of  Point  poat. 
Escuminac  are  often  of  good  quality,  and  when  properly  prepared  this 
material  burns  well.  The  pi*oximity  of  the  Pictou  coal  fields,  aud  the 
cheapness  of  coal,  is  at  present  such  as  not  to  warrant  the  expen- 
ditui*e  of  capital  in  the  preparation  and  manufactui*e  of  peat  fuel, 
though  for  local  purposes  it  might  possibly  be  advantageously  employed. 
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ALFasD  R  C.  Sblwyn,  Esq.,  LL.D.,  P.RS., 

Director  of  the  Otological  Survey  qf  CanacU*,  OUawa. 

Sir, — [  beg  to  present  herewith  a  report  of  the  work  of  the  Oeologicai 
Survey  in  eastern  Nova  Scotia  during  the  season  of  1878  and  1879. 

A  preliminary  reconnaissance  of  the  northern  part  of  Capo  Breton 
Island  from  St.  Ann's  to  Cape  North,  and  thence  along  the  west  coast 
to  Margai-ec,  was  likewise  made  in  1878  by  my  assistants  Messrs. 
William  Fletcher.  B.A.,  and  D.  Christie,  the  details  of  which  J»ro, 
however,  reserv^  pending  further  examination  of  that  interesting 
region.     This  will  be  effected  during  the  present  summer. 

1  have  the  honor  to  be, 

Sir, 

Your  obedient  servant, 

HUGH  FLETCriER. 

Ottawa,  1st  May,  1881. 
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HUGH  FLBTCHBE,  B.A. 


In  continuation  of  tho  work  of  previous  years  in  eastern  Nova  Scotia  Area  exam* 
a  geological  survey  was  made  during  tho  summers  of  1878  and  1879  of 
portions  of  Eichmond,  Inverness,  Guysborough  and  Antigonish  counties, 
bounded  on  the  south  by  Chedabucto  and  St.  Peters  Bays,  and  on  the 
north  by  Judique  and  River  Denys  Basin ;  as  well  as  a  preliminaiy 
examination  of  the  country  between  Judique,  Mabou  and  Whycoco- 
magh,  the  result  of  which  will  be  reserved  for  a  future  occasion. 

It  is  impossible  to  lay  down  geological  lines  without  an  accurate  ^ 
map,  and  no  maps  of  this  district  having  yet  been  published,  except  the 
Admiralty  charts  of  the  coast  and  Church's  county  maps  of  Antigonish 
and  Guysborough  (on  which  the  roads  only  are  correctly  shown) ;  and 
Crown  Lands  plans  being  also  exceedingly  fragmentary  and  imperfect, 
it  was  necessary  to  make  close  and  careful  surveys  of  nearly  all  the 
roads,  streams,  lakes  and  a  large  part  of  the  8ea-shoi*e,  which  were 
plotted  on  a  scale  of  twenty  chains  to  an  inch,  and  afterwards  reduced 
by  the  eidograph,  with  the  Admiralty  charts  as  a  basis,  to  one  mile  to 
an  inch.  Accuracy  was  the  more  important  because  within  the  region 
is  included  the  Eichmond  coalfield,  in  the  exploration  of  which  about 
$100,000  have  probably  been  expended,  yet  with  regard  to  which  very 
little  is  definitely  known. 

All  the  courses  were  taken  by  prismatic  compass.     In  1878  the  Method  of  snr- 

distances  were  determined  on  the  roads  by  chaining  and  pacing  and  on^*^^*' 

the  streams  and  shores  by  pacing ;  whilst  in  1879  most  of  the  roads 

were  measured  by  means  of  an  improved  odometer,  made  under  the 

direction  of  Mi'.  Wallace  Broad,  B.A.,  by  B.  Chanteloup  of  Montreal, 

by  the  use  of  which  additional  accuracy  was  attained  and  a  greater 

distance  surveyed,  with  singular  ease,  by  one  person  than  could  be 

accomplished  by  two  or  three  with  the  chain. 
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In  the  tie  Id  work  I  was  ansisted  as  in  former  years  by  Messrs.  William 
Fletcher,  B.  A.,  of  Toronto,  Hartley  Gisborne  of  Ottawa,  and  John 
McMillan  of  East  Bay,  Cape  Breton,  to  whose  indefatigable  exertions, 
often  in  an  unseltlod  country  and  in  inclement  weather,  I  am  greatly 
indebted.  Among  others,  our  thanks  ai'e  specially  duo  to  Messrs. 
J.  E.  Burchell  of  Sydney,  John  and  Allan  McDonald  of  Soldier  Gove, 
Donald  John  McDiarmid  and  Alexander  McCuish  of  Lochside,  K  G. 
Millidge,  C.  E.,  E.  J.  Barclay,  C.  E.,  Charles  Palmetor  and  J.  D.  Maihe- 
Hon  of  St.  Petei-s,  James  Morrison  of  Kiver  Tillaixi,  George  Shaw,  J.  J. 
Robertson,  C.K.,  Thomas  Jean,  George  Andrew,  William  Creighton  and 
E.  P.  Flynn,  M.P.  of  Arichat,  W.  J.  Morrison  and  Angus  Ferguson  of 
McLood's  Bridge,  Captain  John  Stapleton  and  Captain  Angus  Gitmtof 
Hawkesbuiy,  N.  J.  Brown  and  J.  G.  McKeen  of  Hastings,  William 
Wylde  of  Mulgrave,  Allan  McQuarrie  of  Dorton*s  Bridge,  Rev.  Archi- 
bald Chisholm  and  Rory  Chisholm  of  Judique,  Samuel  Campbell  of 
Southwest  Mabou,  Dr.  Honeyman,  Edwin  Gilpin,  M.A.,  and  James  H. 
Austen  of  Halifax,  Alexiinder  McBean  of  the  Vale  Colliery,  Pictoa 
County.  To  the  kindness  of  W.  A.  Hendry,  Esq.,  of  Halifax,  we  owe 
the  Richmond  and  Inverness  county  line. 

In  a  general  way  the  country  is  sitnilar  in  physical  features  to  that 
described  in  the  Reports  for  1875-78.  In  the  vicinity  of  St  Peters 
Inlet  and  towaixis  the  head  of  West  Bay  and  the  Strait  of  Canso  no 
hills  of  importiince  occur,  and  a  great  part  of  the  land  is  unfit  for 
agriculture.  The  hills  of  Mjidame  Island,  nowhere  exceeding  250  feet 
in  height,  are  separated  from  the  Sporting  Mountain  (630  feet)  by  a 
wide  valley  which  includes  Lennox  Piissage  and  the  low  land  to  the 
north wai-d,  and  those  arc  in  turn  se])arated  from  North  Mountain  (768 
feel)  by  West  Bay,  whilst  the  valley  of  the  rivers  Inhabitants  and 
Denys  lies  between  North  Mountain  and  the  Craignish  Hills  (1000  feet). 
The  slopes  of  those  hills  are  steep  towards  West  Bay  and  the  Gulf  of  St. 
Lawrence  but  gi-adual  inland.  In  Guysborough  and  Antigonish  coun- 
ties, on  the  south  side  of  the  Strait  of  Canso,  a  range  of  hills  of  >vhich 
the  highest  is  Cape  Porcupine  (640  feet)  rises  abruptly  along  the  Strait 
and  presents  *Mn  the  solitude  of  rocky  streams  and  leafy  trees" 
many  romantic  scenes,  one  of  the  best  known  of  which  is  Hartley's 
waterfall  at  Pirate  Harbor,  more  interesting  perhaps  to  the  botanist 
than  the  geologist  because  of  the  occurrence  of  certain  rare  species  of 
ferns.  Views  of  striking  beauty  abound  on  West  Bay  in  the  more 
imposing  Sportingand  North  Mountains,  whoso  greater  picturesquoness, 
however,  entails  rough  walking  and  toilsome  climbing.  Marble  Moun- 
tain is  one  of  the  most  charming  places  on  the  Bras  d'Or  Lake.  Here 
firm,  extensive  beaches  afford  safe  and  excellent  bathing. 

The  streams  are  long,  considering  the  nature  of  the  country.     River 
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Inhabitants  rises,  seventeen  miles  from  its  months  within  three  miles 
of  the  Long  Point  shore;  and  north  of  Glendale  another  branch  has  its 
origin  near  the  sources  of  Denys,  Graham  and  Southwest  Mabou  Eivera. 
These  rivers  originate  among  the  hills  in  innumerable  tiny  streams 
from  marshes  and  lakes  or  bubble  out  cleai*  and  cold  ffom  the  foot  of 
some  rocky  cliflf;  rush  down  the  rugged  and  precipitous  sides  of  the 
mountains,  plunging  over  rocks  or  hurrying  through  dai'k  and  gloomy 
ravines;  and  unite  to  stray  in  the  lower  reaches  among  rich  meadows 
and  farms,  at  different  seasons  as  clear  winding  rivers  or  turbid, 
swollen,  irresistible  floods,  sweeping  to  dostiniction  bridges,  hay  and 
other  obstacles.  Diogenes  Bi-ook,  a  tributary  of  Eiver  Inhabitants, 
affords  one  instance  of  a  stream  disappearing  beneath  a  cliff  of  lime- 
stone to  emerge  again  as  a  strong  spring;  and  another  example 
of  this  phenomenon  on  a  smaller  scale  is  seen  where  a  brook  flows 
through  a  gypsum  cliff  into  the  pond  at  the  head  of  Plaster  Ck>ve. 
The  streams  flowing  from  the  steep  sides  of  the  hills  that  look  towaixis 
West  Bay  and  the  Strait  of  Canso  are  short  and  rapid :  those  on  the 
opposite  slopes  are  longer  and  less  turbulent. 

Lakes  abound  in  the  southern  part  of  this  district,  but  are  rare  in  lAkw* 
the  north  owing  to  the  more  elevated  character  of  the  country.  In  the 
mountainous  districts  few  lakes  occur;  on  Madame  Island  and  in 
Guysborough  county,  which  is  comparatively  level,  most  of  the  rivere 
take  their  rise  fi*om  the  lakes.  Grant,  Summers,  Buchanan  and  Paddy's 
Lakes  have  each  two  distinct  outlets,  where^  the  water  of  some  of  the 
plaster  ponds  has  no  visible  moans  of  egress.  Their  surface  is  often 
specked  with  flocks  of  watei*fowl — ducks,  geese  and  loons— and  in 
many  of  them  trout,  salmon  and  gaspereaux  abound. 

The  sea  coast  east  and  south  of  the  Strait  of  Canso  is  greatly  indented  Sea-thore. 
and  guarded  by  far-extending  rocks  and  islands  which  i*ender  the 
approach  to  the  harbors  perilous  and  difficult;  whilst  between  the 
strait  and  Judiquo  it  is  unbroken,  often  flat  and  without  harbors.  The 
cliffs  seldom  descend  sheer  into  the  water,  and  can  therefore  be 
examined ;  but  long  stretches  of  the  shore  are  devoid  of  rock  outcrops. 

Scattered  everywhere  along  the  sea-shore  are  villages  and  hamlets  viiUge^ 
inhabited  by  fishermen,  usually  surrounded  by  sterile  and  unproductive 
land  covered  hero  and  there  with  stunted  trees.  Farming  is  pi^osocuted 
in  the  nch  valleys  of  some  of  the  rivers  and  around  the  Bros  d'Or 
Lake.  The  settlements  on  Madame  Island  and  at  River  Moulin,  Seal 
CJove,  River  Bourgeois  and  Beaver  Island  are  chiefly  French ;  with 
these  exceptions  the  population  of  the  north  side  of  the  strait  is  of 
Highland  Scotch  descent,  that  on  the  south  side  of  mixed  origin. 

As  in  Cape  Breton  county,  the  hills  are  composed  either  wholly  or  General  seoio- 
in  part  of  precarboniferous,  and  the  valleys,  of  softer,  cai*boniferous  *  **"* 
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rocks,  Ibrming  anliclinofl  and  syncliiies  i-espec lively.  The  geperal 
I  form  is  ibat  of  a  great  baein  orcarbotiiturous  strata,  inten-upted  by  the 
older  rcM'ke  of  llie  8|K»rtiiig,  North  and  Craignish  Moantains.  The  rim 
of  this  basin  fotliiws  8t.  Potoi-B  Inlet,  Ijennox  Passage  and  the  Strait  of 
Canno;  and  lis  highest  racks  :ire  found  about  two  milua  north  of 
Inhabitants  Basin.  UndeHying'  tbc«o  nppor  rocks  arc  tbo  plaster  and 
limustono  of  Littlo  Kivur  logothcr  with  the  coal  seams  of  the  Riehmonil 
coaltieid  and  Biver  InhabiUnte,  extending  down  to  the  belt  of  pltwter 
and  liinustiine  of  PlHf^ter  Cove  or  Hasting;!!,  which  is  probably  oqaivs- 
Jeul  lo  that  of  Lennox  Ferry  and  St.  Peters  and  may  be  rt^garded  a» 
the  base  of  the  carboniferous  system.  Un conformably  beneath  the 
limestone  come  the  slate,  snndstono  and  conglomerat«  of  Madame 
Island,  McMillan  Point  and  Guysborrmgh,  which  itre  cul  in  many  places 
by  dykes  and  masses  of  dioritc  and  trap,  probably  iii'upted  afl^r  tin 
deposition  of  the.  limestone,  at  least  in  the  neighborhood  of  St.  Pctere, 
Then  follow  the  George  River  limestone  and  the  felnpathic  groap. 
The  slmta  being  greatly  faulted  and  contorted  their  relations  caonoi 
bo  uni-avellcd  with  as  much  ease  lut  in  Cape  Breton  county. 
Those  iormations  will  bo  doscribod  m  follows : 


Precambrian.  ■ 


caniwi     I 


{Syenitic,  GneisiMid  and  other  Pelspatbio  Rocl 
George  River  Limestone. 
Devonian  Melamorphic  Rocks. 

Cai-boniferous  Rocks. 


PBECAIIBRIAN. 

Syenitic,  Gneissoid  and  other  FelqxUhic  Bocks. 

These  as  alieady  remarked,  occupy  well-defined  areas  in  the  soath- 
eastern  part  of  Madame  Island  near  the  county  town  of  Arichat, 
at  Cape  Poi'cupine  on  the  Strait  of  Caneo  and  in  the  Sporting,  North 
and  Ci-aignish  Mountains.  On  Madame  leiand  they  consist  chiefly  of 
felsites  like  those  of  Louisbnrg,  resembling  sometimes  also  the  iolrniiiTe 
rocks  near  St.  Fetei-s.  At  Cape  Porcnpino,  slates  are  associated  wilh 
coarse  syenite*  and  Louisburg  felsite ;  in  the  Sporting  Mountain  the 
felsites  occur  with  red  syenite ;  whereas  the  North  and  Craigni^  Moon' 
tains  consist  principally  of  reddish  syenite,  overlaid  here  and  there 
by  crystalline  limestone  and  other  rocks  of  the  Geor^  River  series. 

Arichat  Felsites. — At  Shaw  Point  on  Rocky  Bay  is  a  small  patch  of 
pai-plish  and  groenish  diorite,  folsito  and  quartz-felsite,  often  veaicolar 
and  amygdaloidal,  containing  much  chlorite,  epidote  and  calcspar  in 


■  Tfae  tmo  'vrtilt  ti  upliail  in  thi>  u  well  m  pravimu  nports  en  Ckiw  Bretoo,  to  ft  raiztai* 
of  flnaftLpoUib-anoda-ffelaparudboniblndai  diariu,  to  ■  mlxturaorrtlipkitnnuUraate- 
or  lima-nlfpar}  bdo  honiblmidg. 
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veins.  At  Pourgier  Point,  dark-green,  light  grey  and  red  porphyritic 
felsite,  stained  witli  hematite,  appeara  from  beneath  devonian  strata; 
and  at  the  head  of  Bewes  Pond  a  finely  laminated,  compact,  splintery 
porphyry  dips  N.  19°  B.,  running  thence  along  the  south  shore  of  the 
pond  on  a  coast  of  the  character  usually  formed  by  these  rocks — i*ough, 
and  indented,  with  outlying  points  and  submerged  rocks.  These  change 
from  compact  to  granular  and  at  the  eastern  point  dip  N.  10°  E. 
Banteleau  Point  exhibits  huge  blocks  of  a  black  mixture  of  hornblende 
and  felspar.  The  hornblende  predominates  and  occurs  also  in  large 
porphyritic  spots.     Epidote  is  found  in  the  joints  and  as  minute  veins. 

Around  Petite  Anse  bright  flesh-red  felsito,  quartz-felsite  and  dark  Petite  Adm. 
diorite  underlie  the  devonian  grey  conglomerate.  Further  south  is  a 
curious  outcrop  of  greenish  and  reddish  calc-veined,  compact  i*ockwith 
a  northerly  dip,  only  a  small  portion  of  which  is  bedded.  Generally  it 
resembles  a  compact  felsite  of  the  Louisburg  series,  but  in  places  an 
altered  form  of  the  sandstone  and  conglomerate,  or  a  hard  coherent 
argillite.  A  bluish-grey  variety  is  seen  at  low  water,  full  of  calcspar 
with  traces  of  gypsum;  it  contains  masses  of  bluish  limestone,  and  isCaicareoui 
not  unlike  a  doubtful  felsite  seen  near  Grand  River  bridge.  Perhaps 
it  should  be  regaitled  as  intrusive  and  post-devonian  or  as  a  part  of 
the  conglomerate  which  it  appeai*s  both  to  overlie  and  underlie. 

On  the  north-west  corner  of  Green  Island  is  a  dark  bluish-grey  com-  Oreen  Island, 
pact  quartz-felsite,  containing  mica   in  veiy  fine  specks  and   black 
splendent  hornblende  in  waving  bands  one  to  two  inches  in  thickness. 
This  rr>ck  is  very  heavy  and  has  a  metallic  ring  when  struck.  Chlonte  Quarts  veiM. 
ramifies  in  all  directions  through  it;    and  quai*tz   veins  also  occur, 
some  of  which  are  an  inch  and  a  half  thick,  run  regularly  for  ten  or 
twelve  feet  and  cany  specks  of  iron  and  copper  pyrites  with  an  iride- Copper  ore. 
scent  tarnish.     On  the  highest  point  of  the  island  where  the  lighthouse 
stands,  the  same  hornblendic  quartz-felsite  is  seen,  while  conglomei*ate 
blocks  prevail  on  the  slopes.     Quartzites,  containing  only  patches  of 
felspar,  dip  steeply  northward  at  the  south  west  corner.     On  the  south 
they  are  much  contorted  and  dip  N.  20^  W.    The  dip  at  the  south-east 
comer  is  the  same,  at  the  east  end,  S.  40^  E.,  and  on  the  noi*th  and 
north-east,  S.  20^  E.  at  a  high  angle. 

On  the  north  side  of  Mackerel  Cove  green,  bluish,  purple  and  gi'ey,  Mackerel  Cove 
porphyritic  felsite,  quartz-felsite  and  diorite,  with  films  of  hematite  in  iw»"phyry. 
joints,  are  exposed  with  bufP  compact  quartz-felsite  and  mottled  frag- 
mentary felsite,  probably  belonging  to  this  series.  On  the  south  side 
felsites  of  many  colors  are  intimately  mixed.  A  compact  salmon- 
colored  variety  appears  in  lenticular  masses  throughout  green  chloritic 
felsites,  which  ai*e  vefned  with  calcspar  and  mixed  with  dark-green 
diorite  and  fine  waving,  contorted  quartz-felsite  and  felsite-bi*eccia.  sreooUu 
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Small  quantititwonioniatilooccuf  in  threads  and  films.  Thwe  rock« 
extfndiDg  to  Pi-esciuile  Cove  aixt  tlicrc  overlaid  by  conglomernto. 

On  Ibe  most  eawterly  of  thoCVid  IftlimdH,  a  patch  of  dai-k  blntrib-groeo 
dioritic  felHik),  iiil«rbedded  witli  light  and  dark  BiUraon-coloi-od,  com- 
piut,  ht^inmtilit^  and  chlontie  rolsitc,  bocoming  coaree-graiued,  extende 
about  fort)'  yaiilii  from  the  eastern  point  and  is  capped  by  conglome^ 
i-ate. 

Two  parallel  bands.ofvaiying  width,  of  rocks  precisely  like  those  Just 
deserilied  extoiid  from  neai-  the  shore  of  Rocky  Bay  Ut  the  westward  of 
Arichat. 

Sporting  Mountain  Felsifes The  second  ridge  of  those  rocks  forms 

the  Sporting  MounUiins,  which  ruu  IVom  the  vicinity  of  St.  Peters 
Inlet  close  to  the  shore  of  Wewt  Bay  a«  far  lu  Black  River.  An  outlying 
spur  forms  the  nucleus  of  Bailam  Head,  while  another  extends  to  the 
rear  of  McPhei-son's  on  the  St.  Peteiw  road.  Outci-opa  are  evor^*wliere 
displayed  in  the  bi-ooka,  and  a  brief  description  will  here  he  given  of 
the  principal  ones,  beginning  at  the  north-east  extremity  of  tho  hill* 
near  Scott  Brook. 

In  one  of  the  wtrearas  flowing  into  West  Bay  east  o€  the  Morrison 
road  is  a  greenish  porphyritic  felsil«,  with  a  few  grains  of  hornblende 
mica  and  quarts  and  films  of  hematite,  which  weathers  in  places  bright 
flesh-red.  In  another  of  these  sti'eams,  gi'eenish  and  grey  compact  and 
granular  quartz-folsite,  with  a  littjf  hornblende,  passing  into  syenite, 
diorite,  f.'Uite  and  iinporfcrt  gneiss,  \x  mol  willi  nt'^ir  the  shore  road. 
B8sociaI«d  withsortgreenish,  pearly,  aluminous  slate,  apparently  ir regu- 
larly bedded,  and  with  coarse-grained  quartz-felsite  in  layei-a  one  to  six 
inches  thick,  which  breaks  along  planes  covered  with  films  of  heouitite. 
These  have  a  striking  i-esemblance  to  the  Capelin  Cove  strata  (Report 
for  1877-78,  p.  9  f.)  and,  although  massive- looking  in  the  cliffs,  closer 
examination  ^hows  a  strike  up  stream  of  the  fine  interlocking  lamiiue 
of  the  rock.    The  brook  runs  in  a  continuous  gorge  above  the  road. 

In  the  brook  just  west  of  the  Morrison  road,  similar  rocks  are  well 
exposed  in  gorges  and  cataracts.    They  comprise: 
1.  Reddish,  fine  sjenlte  with  very  little  hornblende  and  atreaka  of  chlorite. 
t.  Hourly  compact  felsite  and  diorite  with  films  of  hematite.     In  places  the  horn- 
blende and  felnpar  are  distinct,  foriqing  a  fine,  graunlar,  black  and   vklie- 
g»led  rock. 

3.  A  breccia  like  ttiat  of  Louigbarg  and  Cape  Rhumore. 

4.  Qreeoieb  anil  reddUh  fine  diorite,  pssBJag  into  coarse  arenite. 

6.  Reddish  quarts-felBJte  or  cbloritic  sfenlte  containing  minute  tracea  of  copper 


6.  areenisb,  soft,  calcarsoua,  soapy,  granular,  shaly  rocks,  containing  felapor  and 
horubleude  together  with  a  serpentinous  mineral.  Dip  S.  38°  B.  <^  SO*  bttt 
variable. 
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7.  DIorlte  dipping  M  aboTO. 

8.  Greenish,  grey  and  whitish  Lonisburg  shales,  passing  into  granular  diorite  and 

syenite.    Calcspar  often  present. 

9.  Diorites  and  altered  diorites  with  chloritic,  very  calcareous,  soft  rocks. 

10.  Soft  and  hard,  soapy  shales,  containing  g^nules  of  quartz.    Sometimes  they 

resemble  the  whitish  altered  felsite  of  McKeagan  Brook  (Report  for  1875-76, 
p.  424)  assayed  by  Mr.  Hoffmann  and  found  to  be  suitable  for  the  manu&c- 
ture  of  fire-bricks. 

11.  Bright  variegated  breccias  like  those  of  Louisbnrg,  or  of  more  sober  tints,  with 

close-set  oblique  interlocking  plates.  Most  of  the  rocks  are  friable  and 
often  soft,  but  others  consist  of  pure  felspar  and  are  hard  and  splintery. 

12.  Near  the  source  of  the  brook,  shales  and  diorites  are  associated  with  grey  or 

reddish,  jointed,  massive  syenite,  coarse  and  epidotic,  containing  also  mica 
and  iron  pyrites. 

This  brook,  rising  from  a  mossy  marsh,  runs  into  a  glade  along 
which  grow  maple,  beech  and  birch.  Between  its  source  and  the 
Morrison  road  is  a  wet,  brown,  mossy  barren,  underlaid  by  felspathic 
and  dioritic  rocks. 

In  Hiirs  Brook,  near  the  post-office,  diorite  in  well-defined  layers  HUi's  Brook, 
strikes  S.  60^  E.,  with  massive  and  gi*anular  or  laminated,  porphyritic, 
felsite.  In  the  adjoining  brook  is  a  quartzo-felspathic  rov*.k  in  which 
quartz  greatly  predominates  and  is  also  abundant  in  the  form  of  veins; 
associated  with  grey  and  reddish  granular  syenite  and  compact  felsite, 
and  succeeded,  higher  up,  by  bottle-green  epidotic  diorite. 

The  large  beautiful  brook  east  of  Kobert  Morrison's  is  bordered  by 
rocky  overhanging  cliffs  surmounted  by  birch  and  maple,  whose  leaves 
are  painted  in  the  dark  water  of  the  pools  in  which  the  brook  rests  for 
a  moment  after  dashing  over  the  jagged  rocks  in  white  foaming 
cascades  or  small  vertical  falls.  The  following  succession  is  displayed 
above  the  road : 

1.  Purplish,  compact,  epidotic,  massive  felsite,  not  well  exposed. 

2.  Purplish  finely  laminated  felsite. 

3.  Coherent,  fragmentary,  nearly  compact  Louisburg  felsites,  with  pearly  planes. 

Blotches  of  quartz  and  vugs  containing  large  crystals  of  that  mineral.  Dip 
8.  E.<60'. 

4.  Epidotic  fragmentary  felsites  with  all  the  bright  colors  of  the  Coxheath  and 

Louisburg  series.     Small  cubes  of  iron  pjrrites,  also  traces  of  hornblende 
and  chlorite. 
6.  Compact  felsites  and  fragmentary  rocks  in  great  variety  containing  much  quartz ; 
'  often  finely  crystalline  and  mixed  with  chlorite. 

6.  Light-grey    and    greenish,    pyritous,  rather  massive   felsite  containing   many 

granules,  blotches  and  veins  of  quartz  and  hornblende. 

7.  Dark  diorite  and  grey  and  light-green  felspathic  shales  and  compact  pyritous 

felsite  and  quartz-felsite,  variable  in  color  and  texture,  passing  into  one 
another.  Such  changes  are  common  among  the  laminated  rocks,  the 
lamination  being  preserved  through  all   the  changes.    In  some  of  the 
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mixtures  the  quarts  gradnally  predominates  and  a  qoaiinfte  results.    Dip 
south-easterly. 

8.  Qranular  syenite  and  diorite,  passing  into  syenite  which  occupies  the  brook 

and  forms  gorges  and  rapids.    One  cascade  is  very  beautiful  being  about 
ten  feet  high  and  triangular. 

9.  Beautifully  mottled,  fine  Louisburg  felsite-breccia,  granular  in  stmctnie.    The 

brook  rises  from  a  marsh  full  of  small  frog-ponds. 

Prihsie  Brook.  Near  West  Bay,  i*eddish  and  grey  syenite,  fekite  and  diorite  strike 
across  the  Pringle  road.  In  the  large  brook  crossing  from  Pringle 
Lake  similar  rocks  are  seen,  blotched  with  quartz.  The  stream  is  wikl 
and  i*ocky,  black  and  turbulent,  running  between  rugged  cliflb  in 
gorges  and  foaming  falls.  From  Pringle*s  mills  westward  the  road 
skirts  the  boundaiy  between  the  felsites  and  carboniferous  rocks,  the 
former  being  well  exposed  in  all  the  bi*ooks.     In  one  of  these,  at  a 

Trap.  shingle  mill,  purplish  trap-like  rocks,  greenish  and  purplish,  compact, 

porphyritic,  massive  felsite  and  aluminous  shales,  one-eighth  of  an  inch 
thick  and  upwaixis,  occur  with  gi*eenish  fine  diorite  in  which  felspar 
and  hornblende  are  well  mixed.  Above  the  fork,  in  the  left  branch, 
Louisburg  felsites  of  every  shade  of  color  and  accompanying  soft 
calcareous  pearly  slates,  alternate  with  syenite  and  granular  diorite; 
and  interesting  transitions  fi*om  one  vai*iety  to  the  other  are  frequent 

Quarts  veina     Quartz  vcins,  often  an  inch  thick,  run  irregularly  in  the  bedding,  and 

and  epidote.  epidote  \H  also  present.  In  the  east  branch  of  this  brook,  a  compact 
purplish  and  bluish  felsito  shows  white  porphyritic  8j>ot8  of  felspmr;  it 
is  ()l)liquely  jointed,  thick-bedded  and  associated  with  a  white  compact 

Large  cryatala  ^"^^^'te  and  dark  purple  porpliyiy,  containing  crystals  of  felspar  an  inch 
in  lengtb.  Among  other  varieties  are  red  83'enite  and  dark-purple, 
finely-laminated,  soap}-,  contorted,  aluminous  shales. 

In  other  brooks  to  the  westward  and  on  the  shore  n)ad,  roddish- 
brown  and  dark  purple  felsite,  with  white,  black  and  yellow  spots  and 
streaks,  jointed  and  with  hematite  in  some  of  the  joints,  is  mixed  with 
grey  and   coarse  s3'enite.     Fine   black  glittering   specks,  perhaps  of 

Magnetic  iron,  magnetic  iron,  occur  in  some  of  the  pnrple  felsites. 

The  outlier  south  of  Ballam  Head  consists  of  dark  bluish-grc^'  com- 
pact felsite  well  seen  in  the  brooks  that  follows  the  northern  boundary 
between  the  precambrian  and  carboniferous  rocks.  In  several  branches 
of  Black  I^iver  the  western  outcrops  of  these  felsites  are  met  with.  The 
southern  spur  of  the  hill  was  traced  across  the  Grand  Anse  and  Gi-an- 
dique  roads  to  its  termination  near  McPherson's.     In  one  of  the  Grand 

Gneiss.  Aiisc  brooks  is  a  fine-grained  hornblendic   gneiss   containing   a    few 

specks  of  mica  associated  with  a  compact  mottled  syenite  presenting 
the  appearance  of  Castile  soap. 

RiverTiiiard.        In  the  Western  branch  of  Kiver  Tillard  below  Mountain  Lake,  under- 
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lying  the  conglomerate,  sandstone  and  shale  comes  blue,  green,  white, 
purple  and  mottled  porphyritic  felsite  breaking  into  small  pieces, 
succeeded  higher  np  by  coarse  grey  diorite  and  syenite  in  which  the 
constitaents  are  well  mixed.  The  felsite  appears  to  dip  to  the  south- 
east, but  no  lines  of  bedding  are  visible  in  the  syenite.  A  deep  pool 
and  celebi-ated  series  of  falls  occur  in  this  brook  in  the  syenite  which 
is  curiously  inclined  on  either  side  to  the  running  water.  ^ 

In  more  easterly  branches  of  Eiver  Tillard,  which  cross  the  Morrison 
road,  these  rocks  are  also  seen  in  contact  with  newer  strata,  and  consist 
of  greenish,  granular  and  porphyritic,   chloritic  diorite,   mixed   with  ^^^^J^'^ 
greenish  and  reddish  rather  friable  syenite,  and  with  mottled  greenish,  8*»»i<«- 
red  and  purple,  soft,  soapy  shales. 

North  of  the  road  to  Malcolm  Eoss'  house,  grey  and  rusty,  pyritous, 
somewhat  pearly,  laminated  felsite  and  diorite  dip  S.  E.  <  70^  at  the 
junction  of  a  coarse  and  coherent  carboniferous  conglomerate. 

Ghiyshorough  Felsites.-TheBe  may  be  regarded,  for  the  most  part  at  least, 
as  an  extension  of  the  felspathic  rocks  of  the  Craignish  Hills,  fVom 
which  they  are  separated  by  the  Strait  of  Canso.  Their  greatest  Cape  Poroopine 
development  is  at  Cape  Porcupine,  a  hill  which  rises  abruptly  from  the 
strait  between  Auld  Cove  and  Port  Mnlgrave,  having  in  its  centre  a 
series  of  slates  surrounded  by  syenite  and  felsite. 

South  of  the  old  cable-landing,  epidotic  porphyritic  felsites,  of  grey,  PeUite. 
bluish  and  other  colors,  veined  and  blotched  with  quartz  and  calcspar  in  a 
direction  S.  3^  E.,  which  seems  also  to  be  that  of  bedding,  are  close  to  the 
slates.    Further  fi*om  the  contact  there  is  great  variety  in  the  color  and 
texture  of  the  rocks,  some  beds  being  obscurely  gneissoid  like  those  of 
Capelin  Cove.  The  last  of  the  slate  series  to  the  southward  ai-e  bluish-grey  Qa«rtrit«. 
flinty  quartzo-felspathic  sandstones  or  compact  quartzites,  full  of  quartz 
and  resembling  the  cambrian  rocks  of  Framboise  and  the   vicinity. 
(Seport  for  1877-78,  p.  15  f.)     Further  inland  the  slates  are  greenish- sutes. 
^rey  and  soft,  cleft  across  the  bedding,  jointed  and  pyritous,  silky  and 
containing  serpentine  in  irregular  planes.    They  are  essentially  argil- 
laceous but  include  compact  quartz-veined  quartzites,  which,  however, 
do  not  appear  to  be  peraistent.     On  the  north  side  of  the  slates,  near 
the  end  of  the  path  from  Auld  Cove,  syenite  and  soft  calcareous  diorite 
are  irregularly  mixed  on  the  shore.     A  light  bluish-grey  quartzite  orconuotof 
quartzose  grit,  like  that  of  Framboise,  abuts  against  the  syenite,  which  ^enite^  ^ 
IB  here  full  of  small  veins  of  quartz  and  calcspar,  and  intersected  by 
dark-green  diorite.    The  contact  is  peculiar.     On  the  west  side  a  band 
of  grit  and  quartzite,  varying  from  ten  to  sixteen  feet,  runs  S.  10^  E. 
into  the  hill  as  far  as  seen,  the  separating  bed  being  a  reddinh  compact 
quartzose  felsite,  full  of  white  veins  and  probably  belonging  to  the 
syenite  series.     On  the  east  side  the  line  of  contact  is  curved  and  the 
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quartsite  appoai-B  to  lie  a«  it  wcpt'  on  the  dark  qoarlx-felsite  and  por- 
phjiy  Lhflt  succeed.  Another  band  of  iiimrtzit*  is  Tound  amoug  the 
felBil**)  at  no  great  distance,  mixed  with  patched  of  nilkj-  qaai-tis- veined 
blnieh-grey  slate.  Then  comcK  a  large  expasure  of  these  rocks,  suc- 
ceeded hy  a  gi-Qoninh,  rough,  compact  and  fine-grained,  soft,  calc-voined 
diorito  dyke  which  oonvnrl«  the  slMun  in  contact  into  flinty  telhiiteB. 
Th^lateu  are  perhaps  most  like  thow  of  River  Donys,  which  accom- 
pany the  mica-Kchittta  and  I'.ryHtalline  limeii'tone.  The  felsilMs  may  be 
older,  but  are  more  probably  uf  con teraporaneoufl  or  subsequent  igneous 
origin ;  they  ap]>&ar  to  bo  both  beildeii  and  intruHivo  and  with  the 
syenitoM  quite  tim-i-onnd  the  Hliites  which  8i«em  to  rest  upon  them  in  baein, 
form,  an  shown  on  the  map.  There  Ib  no  question  of  all  being  older  than 
the  Clam  IlarlKtr  or  devonian  rockn,  both  fVom  th^ir  appeantnce  and 
stratigraphy,  but  that  they  ai-e  precambrian  can  only  ho  inferred  from 
their  i-osemblance  to  the  rocks  of  the  other  side  of  the  straiL  The 
nlates  being  ofUin  twiBt«d,  the  quartx  and  other  hard  bandM  eomotimw 

,  aHHumo  a  "  hai-rel "  t<hapo ;  and  in  other  ways  they  resemble  the  gold- 
Iwaring  rooWa  of  Nova  Scotia,  as  well  an  the  douhti^]l  rock  found  on  tbo 
French  road  near  Gabarus  and  the  Htrata  of  Shcnacailie.  Slaty  cleav- 
age is  ulwaj-B  more  distinct  than  among  the  devonian  rocks.  They 
Dontain  Iraceei  of  iron  pyrites  and  are  greatly  contorted.  Sometimes 
they  are  silky,  hard  and  cjtberent,  iuwnming  the  character  of  felsite, 

"'voincti  with  milky  quarts,   like  that  of  River   Denys  cnwM  roads,  in 


which  llipv  ha 


iiippo 


Kold- 


Not  far  west  of  Stewart  Pond  is  an  outcrop  of  rock  which  may 
belong  to  thin  scries  hut  is  perhaps  newer  and  intmsive.  As  the 
neighboring  rocks  are  generally  felsitic  conglomerates  and  the  felsitea 
appear  to  bo  at  no  great  depth,  they  may,  in  the  absence  of  more  defi- 
nite information,  be  placed  in  this  position.  They  comprise  trap-like 
and  felspathic  rocks  of  various  colors,  sometimes  compact  sometimes 
coaiiw  or  fine  grained.  In  general  they  are  like  the  trappean  heraatitic 
i-ocks  of  Gregwa  Bi-ook.  {Report  for  1876-7,  p.  412.)  The  surrounding 
shales  are  purplish  like  those  of  Salmon  Creek  district  (Report  for 
1877-8,  p.  23  p.) 

Another  outcrop  of  syenitic,  probably  precambrian,  rock  is  met 
with  in  UooMO  Harbor  River  above  the  shore  road. 

Craigni&h  Felsites. — Nearly  the  whole  mass  of  the  Sporting  Honntain 
is  composed  of  Coxhoath  felsites,  whereas  only  the  southern  portion  of 
the  Ci'aignish  Hills  is  so  C0Ti8titut«d,  the  northern  part  being  made  Dp 
chiefly  of  coarse  syenite  and  granite  capped  by  the  crystalline  lime- 
stone and  gneiss  series. 

Immediately  east  of  McMillan  Point  near  Port  Hastings,  beneath  the 
metamorphic  rocks  there  met  with,  is  a  small  exposui-e  of  bright  green 
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chloritic  and  calcareons  felsite  and  coarse  syenitic  rock.  It  wonld  per- 
haps be  i^ash  to  assert  that  this  is  not  an  intrusive  rock  belonging  to  the 
devonian  metamorphic  series,  the  actual  contact  of  the  slates  not  being 
seen ;  yet,  taken  in  connection  with  the  fact  that  felsites  of  the  Ci*aignish 
Hills  are  not  far  distant  and  that  a  similar  i*ock  underlies  the  slates 
and  sandstones  at  Cape  Porcupine  opposite,  it  seems  more  probably  a 
knob  of  the  pre-cambrian  group. 

North  of  Long  Pond  at  the  shore  road,  is  a  larger  similar  outcrop  of  i^^gpo^j^ 
greenish  calcareous  felsite  with  a  few  small  veins  of  calospar  and  specks 
of  iron  pyrites,  jointed  in  every  direction  and  containing  hematite  in  the 
joints ;  associated  with  a  dark-grey  calcai*eous  i*ock. 

In  two  places  in  Horton  Brook  below  the  lake,  are  roughly  bedded  Horton  Brook 
or  jointed  dark-purplish,  granular  felsite  and  amygdaloid  with  amyg- *™^^****®'^ 
dules  of  calcspar  and  chlorite,  which  may  also  belong  to  the  devonian 
series  rather  than  to  this.  On  the  north  shore  of  the  lake  ai*e  outcrops 
of  massive,  splintery,  greyish  and  bluish,  granular  and  compact  felsite 
and  quartz-felsite,  which  look  in  places  like  altered  syenitic  and  felsitic 
grits.  In  the  hills  north  of  the  lake,  conglomerate  and  grit  appear 
nnconformably  spread  over  felsite  and  diorite.  Near  the  Lake  Horton 
road,  coherent  grit  and  conglomerate  are  underlaid  by  dark  purplish 
fragmentary  and  amygdaloidal,  epidotic  felsite,  vesicular  on  the  surface, 
and  by  coarse  diorite.  In  the  brook  above  the  lake  is  a  grey  amygda- 
loid, yielding  easily  to  the  knife,  the  grey  grit  in  the  neighborhood 
being  nearly  horizontal.  It  has  no  bedding,  is  greatly  broken  and 
often  resembles  argillite.  On  the  track  from  the  head  of  Horton  Brook 
to  the  Genei'al  Line  road,  grey  coarse  syenitic  rock  occura.  An  outr 
crop,  probably  continuous  with  those  in  Horton  Brook,  is  fii*st  seen  to 
the  eastward  of  Long  Pond  and  thence  trends  northward  towards 
Craignish.  It  consists  of  greenish-grey  fragmentary  felsite,  Notched  ^,j^. , 
-with  quartz,  overlaid  by  grey  conglomerate.  In  one  of  the  little  brooks 
to  the  northwai-d  grey  coarse  syenite  is  in  place,  overlaid  by  cohei*ent 
conglomerate.  At  Craignish,  grey  and  violet  epidotic  felsite  and 
quartz-felsite  occur  with  fine-grained,  dirty  brown  jointed  diorite,  in 
which  the  felspar  and  hornblende  cannot  be  distinguished,  and  an 
amygdaloid  with  amygdules  of  calcspar,  felspar  and  quartz.  On  the 
shore  road,  diorite  and  quartz-felsite  occur,  and  in  one  of  the  small 
brooks  north  of  the  chapel  greenish,  soft,  pearly,  laminated  cleft 
Ijouisburg  shales  strike  N.  33°  W.  with  dark-green  finely  crystalline 
amygdaloidal  diorite.  On  the  Craignish  road  near  the  shore,  ai*e  the 
fbllowlng  varieties : 

1.  Dark-green  fine  diorite  and  ligbt-reddish  compact  and  granular  felsite  and 

quartz-felsite,  sometimes  with  minute  vugs  lined  with  crystals  of  quartz. 

2.  Yellow-spotted  compact  felsite,  usually  with  a  tinge  of  red  or  purple. 
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3.  ComfMct  or  nearlj  compact  felsito  or  diorito  mixed  with  lighi-nddiih,  ytrj 

epidotic  qoartz-feUite,  more  or  leas  gnumlar. 

4.  Light  mod  dark -greenish  felsite,  qoarta-felsite,  diorite  and  sjenitr,  oompact  and 

coarse-grained.  When  tha  felspar  predominates  the  rock  is  oompact;  fine- 
grained when  hornblende  is  abandant,  and  distinctly  granolar  when  there 
is  mnch  quartz,  although  patches  of  compact  qoartsite  alao  occur.  There 
are  masses  of  twisted,  obacurelj  laminated  rocks,  like  those  of  Loniahuig,  but 
as  a  rule  the  bedding  is  not  plain  and  the  rocks  are  for  the  mott  part 
sjenitic. 

The  distribation  of  the  Coxheath  and  Louisbarg  felsites  here  lends 
Btrength  to  the  assumption  that  they  belong  to  the  syenite  series  and 
are  older  than  the  crystalline  limestone  series  which  appears  at  no 
great  distance  from  them  and  distinctly  overlies  the  syenite  into  which 
these  felsites  insensibly  merge. 

North  of  the  General  Line  road  in  the  North-west  Arm  of  Biver 
Inhabitants  are  fragmentary  felsites,  generally  grey,  resembling  those 
of  Loaisbarg,  and  possibly,  igneous  rocks  invading  the  metamorphic 
strata.  It  is  never  difficult  to  distinguish  between  the  felsites  and  the 
carboniferous  rocks ;  and  there  is  also  very  little  doubt  that  the  great 
mass  of  the  felsites  is  older  than  the  metamorphic  rocks  of  the  neigh- 
borhood instead  of  the  cause  of  their  alteration.  But  these  rocks  are 
all  so  much  altered  that  it  is  hard  to  prove  that  the  felsites  are  not 
intruHive  in  certain  cases,  where  they  are  not  themselves  bedded. 
Further  examination  of  some  of  the  pnncipal  doubtful  points  of  con- 
tact irt  necesHjiry  to  determine  this  question. 

In  Brown's  BrrM)k  above  the  General  Line  road  are  purplish,  grey  and 
rcsldish,  porphyritic,  fragmentary  rocks, sometimes  soft  and  with  ditfi- 
culty  distinguishable  from  argillites;  but  further  from  the  contact  hard 
and  colierent.  The}'  resemble  the  rocks  of  Cape  Rhu  more,  are  calcareous 
and  hematitic,  having  an  oblique  slat}'  cleavage  in  addition  to  a  vari- 
able northerly  vertical  strike.  In  the  bed  of  the  brook  is  a  three-feet 
band  of  whitish,  spotted,  calcareous  rock,  so  soft  as  to  be  easily  ground 
to  powder  by  the  fingei's  and  full  of  minute  crystals  of  quartz,  standing 
between  two  walls  of  red  felsite,  not  persistent  but  disap))earing  both 
ways  on  its  line  of  strike.  Higher  up  the  brook  are  clift's  of  greenish 
granular  diorite,  compact  and  fragmentary,  porph}Titic  felsite  of  differ- 
ent colors,  and  other  rocks  of  the  series,  including  a  reddish-grey  granular 
quartz-felsite. 

About  the  farm  road  crossing  from  Heffernan  Pond  to  the  General 
Line  road,  the  coherent  grits,  slates  and  conglomerates  are  underlaid  by 
greenish  felsite  and  dark  diorite.  Not  far  from  the  brook,  coarse 
syenite,  with  grains  of  quartz  about  the  size  of  split  peas,  weathers 
whitish-grey  and  appeai-s  again  in  other  brooks  of  the  neighborhood 
associated  with  quartz-felsite  and  felsite. 
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The  prevailing  rock  of  this  series  about  Queensville  (The  Eidge)  is  Qae«n8viiie. 
a  reddish  or  grey  coarse  syenite,  often  containing  little  hornblende 
and  passing  into  felsite,  qoartz-folsite  and  diorite,  cut  in  various  direc- 
tions by  many  dark-green  dykes.  One  of  these  dykes  is  distinctly 
marked  off  from  the  syenite  by  jagged  edges.  It  is  not  easy  to  deter- 
mine whether  the  appearance  of  bedding  often  seen  in  the  syenite  is  a 
system  of  jointing  or  obscure  gneissic  foliation. 

In  the  upper  part  of  Queensville  Brook,  felsite  and  syenite  are  inter- 
mixed and  all  the  brooks  of  the  region  show  similar  transitions  from  one 
rock  to  the  other. 

The  Bough  Brook  of  Eiver  Inhabitants  is,  as  its  name  implies,  a  hard  Rough  Brook, 
brook  to  follow,  owing  to  the  large  rounded  blocks,  dangerous 
slippery  outcrops  and  the  cascades  and  rapids  which  frequently  occur 
in  its  bed.  Near  its  source  it  flows  over  light  pink  syenite  with 
an  apparent  dip  of  E.  <  45°,  associated  with  quarlz-felsite,  containing 
a  little  hornblende  and  passing  into  a  mixture  of  quartz  and  horn- 
blende. The  syenite  is  sometimes  compact  and  veined  with  dark-green 
calcareous,  pyritous,  epidotic  diorite,  but  also  very  coarse ;  it  contains 
many  specks  of  a  lightrgreen  soft  mineral.  Below  the  path  at  Donald 
Mclsaac's,  coarse  reddish-grey  syenite  is  cut  by  many  small  dykes  of  Dykea. 
greeniA-grey  diorite  and  by  a  blue  massive  fine-grained,  crystalline 
mixture  of  hornblende  and  felspar,  with  blotches  and  veins  of  epidote. 
One  of  these  dykes  is  about  twenty-five  yards  wide.  In  places  there 
is  a  passage  of  the  syenite  into  compact  felsite  and  quartz-felsite,  inter- 
sected by  irregular  lenticular  veins  of  barren  quartz,  about  an  inch  in  Qoaru  yeins. 
thickness. 

The  first  precambrian  rock  seen  above  the  Victoria  road  in  Mc-  MoMaster 
Master  Brook  is  a  bluisli-grey,  pyritous,  fine  diorite  and  splintery 
quartzite,  probably  belonging  to  the  George  River  series.  This  is 
SQcceeded  by  reddish-grey  syenite  the  surface  of  which  is  rough  with 
small  prism-pyramids  of  vitreous,  colorless  quartz.  Similar  syenite, 
containing  little  hornblende,  alternates  with  occasional  exposures  of 
diorite  for  some  distance. 

The  hills  about  Glendale  consist  principally  of  coai*se  and  fineoi^n^i^^, 
syenite,  passing  into  reddish  and  grey  felsite,  veined  with  milky  quartz. 
In  one  of  the  brooks  below  Eiver  Inhabitants  road  is  an  example  of 
the  passage  of  a  fine,  jointed  syenite  into  red  felsite,  quartz-felsite  and 
diorite.  Similar  rocks  occur  in  Eiver  Inhabitants  below  the  red  bridge, 
and  in  the  brook  behind  McGillivray's,  at  the  graphite  mine,  a  very  Graphite. 
coarse  red  syenite  is  full  of  specks  of  graphite.  Perhaps  the  graphite 
of  the  shales  at  the  mine  (Eeport  for  1878-9,  p.  2  h.,)  was  derived  from 
this  source. 

Passing  up  McPherson  Brook  from  Eiver  Inhabitants  road,  red  and  MoPhenon 
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durk  eUx<l-grey,  Iiik^  un<l  enansc  syenite  und  diorit«  arc  met  with,  cod- 
tiiiniitg  minute  crystals  of  iron  pyrites.  Sometimes  Iho  grains  of  felspar 
appear  on  llie  surface  as  liirgo  white  MpoU.  Crystalline  UmeeUtne 
restM  npoii  the  Hyoiiilu  which  also  o<»:urs  beyond.  The  syenttfi  is  very 
isoiiriio,  qntulz  and  fclspur  predominating;.  The  laltoi-  ia  in  l^irge  floah- 
red  crystal's ;  the  (j^uarts  in  crystals  BometimeH  as  largo  a»  a  pea,  the 
horiibhmde  often  in  so  rui- crystal  lino  pockeUi.  The  wyenite  dips  doabt- 
i\illy  N.  "0°  K.,  and  is  followed  up  stream  by  a  rock  consisting  almost 
wholly  of  homblondo,  and  by  various  other  rocks,  iucludingn  trrystal- 
Coniui  Willi  line  limeiHtone,  which  sooms  to  dip  in  the  same  direction  as  the  syenite. 
The  oci-un-ciitw  of  homblondic,  coni-se,  poi-phyritic  and  gneissoid  rocks 
in  the  neighborhood  of  the  George  River  limestone  has  boeu  frequently 
noticed  and  may  have  some  bearing  on  tho  qaestion  of  its  mota- 
morphism. 
souibwiiit  III    the   hranchoo   of  South-weot    Mabua   River   which   flow  from 

a  ou  vor.  jjjp(,|.  £)onyH  i-oad,  rod  syenite  is  mot  with  for  some  distance  down ; 
iind  is  then  overlaid  by  grey,  hai-d,  qiiartzose  sandstone.  The  biixik 
near  Squire  McDonald's  shows  only  grey,  greenish  and  redditifa 
syenite  and  granit«  mixed,  whereas  in  the  adjoining  bmnch  of  River 
Denya  slaty  and  well  sli-ittilied  rocks  are  soon.  Ou  the  River  Denys 
i-oad  hematitic  syeuite  succeeds  laminated  i-ouks,  ■ 

GrsJiun  Kiver.  ^J''*''  passing  the  marshes  and  meadows,  near  tho  source  of  the  main 
hriiiK'li  of  tirnbani  River,  rapids  and  casfjuies  tu-o  met  with  in  s^'ouite, 
soinolinioM  impfrlW-lly  ^^ranulur,  liLio  crysliiMinc  dJorile,  and  a  gneiseoid 
rock  probably  connectod  with  the  crystalline  limestone  of  the  neigh- 
borhood. The  syenite  is  often  opidotic,  and  cut  by  dykes  of  quarts- 
veined,  calcareous,  hornblendie  rock,  probably  of  the  same  age  as 
those  which  penetrate  the  overlying  grits  and  conglomerates.  The 
DykM-  Qnmber  of  diorite  dykes  is  somewhat  remai'kable  i  thin  bands  run  in 

tho  syenite  and  large  masses  stretch  across  the  brook.    In  one  place  a 
fine  diorite  surrounds  a  small  piece  of  syenite. 
Chuhoim  ^^  ^^^  north  branch  of  Chisholm  Brook,  pink  quartz-felsito,  dark 

^""•^  bluish-grey,  compact,  yellow-stroiikod  diorite  and  syenite  underlie  a 

qoartzite.    Perhaps  the  succeeding  diorite  is  like  those  just  described 
a  newer  intrusive  rock.    Syenit«  is  found  on  tho  hills  farther  north, 
"  but  need  not  hero  bo  referred  to. 

North  Mountain  Felsites.— Tho  rock  which  generally  underlies  the 
crystalline  limestone  series  in  the  North  Moontaiu  is,  as  before  stated, 
a  syenite.  This  is  first  seen  near  the  road  which  runs  fh}m  Big  Brook 
road  near  the  chapel  to  tho  head  of  West  Bay,  where  dork-grey,  ringing, 
Puautofn-  compact  syenite  and  diorite  are  overlaid  by  carboniferous  sandstone. 
Stti*  **  ^'"'  syenite,  composed  almost  wholly  of  felspar  and  quartE,  paaeea 
also  into  a  felsite  aa  seen  in  some  of  the  brooks,  which  exhibit  fine 
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falls.  On  tho  hills  behind  Mra.  Archibald  Kennedy's,  near  the  school, 
red  sandstone  detritus  gives  place  to  red  coai*se  syenite  which  extends 
far  back,  although  ti*aces  of  carboniferous  i*ock  are  found  in  some  of 
the  clearings  on  the  top.  In  the  noi*th  branch  of  McLeod  Brook  flesh-  McLeod  Brook, 
colored,  fine-grained,  slightly  crystalline  felsite  is  associated  with  an 
intimate  mixture  of  quartz  and  hornblende,  dark-blue  felsite,  containing 
small  clear  grains  of  quartz,  and  red  coarse  granite,  in  which  the  mica 
is  golden  and  the  felspar  in  large  flesh-red  grains.  Diorilc  dykes  occur 
in  the  red  granite.  Large  blocks  of  crystalline  limestone  woi*e  also 
found,  but  none  in  place.  On  the  road  fi'om  West  Bay  to  Big  Bixjok, 
near  the  crossing  of  the  south  branch  of  McLeod  Brook,  and  again 
nearer  Big  Brook,  grey  and  reddish  sandstones  are  succeeded  by  syenite, 
granite  and  quartz-felsite,  generally  reddish,  in  which  the  grains  of 
quartz  and  felspar  are  often  as  large  as  mai'bles,  and  the  mica  is  in  , 

small  bronze-yellow,  scattered  plates.  Descending  tho  brook  from  the 
road,  coarse  flesh-red  granite  is  met  with,  having  an  obscui*e  south-east 
vertical  trend,  in  thick  layore,  penetrated  by  greenish  dykes.  It  forms 
several  cascades,  massive  mural  cliffs  thirty  feet  high,  and  small  caves. 
Lower  down  it  is  overlaid  by  bluish-grey,  carboniferous,  argillaceous 
shale  with  a  high  northerly  dip.  The  brooks  of  the  neighbor- 
hood, rising  from  cold,  clear  springs,  soon  cut  deeply  into  the  granite 
and  syenite,  increase  rapidly,  and  rush  into  the  carboniferous  low- 
lands. In  Ross  Brook,  exposures  of  dark  porphyritic  felsite  are  seen,  robb  Brook. 
with  white  and  grey  syenite,  in  which  the  quai*tz  greatly  predominates. 
Sometimes  the  different  constituents  run  in  streaks  or  are  separated 
in  patches.  In  the  same  neighborhood  mottled  white  and  yellow  ^^^^10. 
marble,  in  thick  bods,  interstratified  with  white  quartzite  containing 
mica,  abuts  against  a  quartzite. 

On  the  shore  of  West  Bay  at  Ross  Creek  red  syenite  crops  ^rom  jj^^^g  ^^^^ 
beneath  a  limestone  and  conglomerate,  being,  near  the  contact,  strongly  West  Bay. 
seamed  with  hematite.  It  is  sometimes  compact  but  usually  granular, 
the  grains  being  often  as  large  as  peas.  On  the  roads  over  the  hills 
between  this  creek  and  Big  Brook,  these  rocks  are  also  met  with. 
Among  the  more  interesting  varieties  is  a  light-grey  granite,  consisting 
of  flesh-rod  felspar,  the  grains  of  which  are  as  large  as  walnuts,  pure 
white  quartz  and  voiy  little  mica.  A  brownish-grey  compact  felsite 
also  appears  with  bluish-grey  coarse  syenite  and  an  intimate  mixture 
of  quartz  and  hornblende. 

The  path  from  John  Mclnnes'  to  John  McCuishpig's  passes  over 
syenite  and  diorite,  the  latter  sometimes  coai*se  and  grey^  with  grains 
of  felspar  as  large  as  peas.  In  the  south  branch  of  Ross  Brook  below 
this  track,  are  dai*k-green  diorite,  fine-grained  syenite,  hard  quai*tzose 
felsite,  grey  granite,  gneiss  and  calcareous  quai*tzose  felsite.  A  vein 
pf  six  inches  of  quartz  runs  in  a  northerly  direction. 
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In  all  the  brookfl  botweon  Rofls  Cr«ok  aod  Little  Harbor  theee  rocks 

NonhMoun-  are  found  bonealh  the  crystallioelimostjinc.  In  a  brook  near  the  North 
MonntAin  dmrch,  groy  and  roddiHti  granite,  asually  coarse  but  some- 
times  tine  or  noArly  c«impaot,  containing  bronze  or  black  mica,  reddish 
and  whitish  felspar,  white  qaartz  and,  oocai^ionaUy,  grains  of  hornblende, 
Htrikes  apparently  up  Hti'oam.  Syenite  ocvapiea  m<^>et  of  the  country 
near  Marble  Mountain,  associated  with  the  crystalline  limentOQe,  as 
shown  on  the  map. 

KinrDean.  On  the  Rivor  Dcnys  side  of  the  monntain  good  expoaureH  are  also 
«V(Vywhcre  pi-esent  in  tlio  brooks,  all  of  which  have  boon  examined.  A 
fow  points  of  interest  with  raforonce  to  these  may  be  stated.  The 
syenitti  ie  sometimes  cnt  by  porphyritic  dykes  and  paseoe  into  granite 
containing  golden  miim.  Sometimes  the  ruck  is  felsite,  sometimee  it 
V  contains  a  large  pro]>ort)on  of  (]uartz,  and  thin  seams  of  hematite  often 

EnSh"''*  occur.  In  the  gorges  of  McKenzie  Brook  is  a  reddish,  coarse,  jointed 
syoniU.\  running  into  a  granite  with  grains  of  milky  quartz  as  largo 
as  ha»ohiuts,  reddish  felspar,  silvery  mica  and  gi-eonish -black  horn- 
blende.    Irregular  join tfi  are  stained  with  hematite. 

MflaiyFo  Some  dislanca  above  the  old  mill  in  Mclntyre  Bi-ook  near  itiver 

Denys,  red  coarse  syenite,  containing  mica,  is  the  pi-evailing  rock, 
although  greenish  pyritous  diorite  also  appear.  A  good  many  smalt 
falls  <KKUT  between  the  lako  and  the  road,  all  exhibiting  these  rocks, 
which  are  also  u.X])OseU  in  Uie  neighboring  hills. 

EkMToh  for  In  the  millbrook,  a  tributary  of  Big  Brook  fbrther  south,  the  reddish 

and  grey  syenite  contains  much  mica  and  calcspar  in  seams.  In  this 
syenite  a  hole  has  been  dug  to  search  for  coal,  pieces  of  which  are 

ansiHDiiisd    reported  to  have  been  found  here.     At  the  mill,  greatly   contorted 
wilkuenils.  .......  ..  .,     ■  ... 

gneiss  IS  mixed  with  coai-so  syenite,  one  block  presenting  the  appear- 
ance shown  in  the  annexed  figure.    The  syenite  seems  to  be  part  c^ 


a  vein  cutting  the  gneiss,  yet  in  places  there  is  a  distinct  passage  of 
the  gneiss  into  syenite. 

In  one  of  the  branches  of  Prince ville  Brook  the  syenite  is  oompomd 
chiefly  of  greeuish-black  hornblende  and  felspar  with  pink  patches  of 
felspar  and  quartz,  jointed  in  eveiy  direction,  and  with  a  yellowish- 
green  mineral  in  tJie  joints.     It  is  pink  and  grey  in  color  and  paesM 
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into  a  pure  quartz-rock.  Near  the  marble  which  occurs  in  the  brook 
it  becomes  a  quartz-mica  i*ock,  and  also  a  quaternary  granite  with 
streaks  or  veins  of  barren  milky  quartz.  In  a  more  southerly  branch  of 
this  brook  a  coarse  reddish  mixture  of  felspar,  quartz,  hornblende  and 
mica  is  associated  with  greenish,  coai*se,  talcose  granite  and  dykes  of 
compact,  poi*phyritic  diorite. 

Mabou  Fellies, — Red,  grey  and  greenish  Ck)xheath  felsites,  often 
porphyritic,  occur  on  the  roads  down  the  right  bank  of  Mabou  River 
below  Mabou,  but  need  not  be  noticed  at  present. 

Preoambrian  or  Georoe  River  Limestone. 

The  description  of  the  ciystalline  limestone  series  of  the  St.  Anns  and 
Boisdale  Hills  (Report  for  1876-6,  p.  381,  ot  al.)  is  equally  applicable  to 
the  more  widely  distributed  rocks  of  this  formation  in  the  region  under 
consideration.  The  opinion  already  expressed  that  this  forms  an  over- 
lying, unconformable  gi*oup  of  precambrian  age  is  greatly  strengthened  Unoonform- 
by  the  results  of  recent  investigations,  the  limestones  in  every  case  cap- 
ping the  felsites,  with  which,  however,  they  often  seem  to  blend  near 
the  contact  as  if  by  a  common  metamorphism,  such  as  that  referred  to 
by  Dr.  Honey  man  in  the  Transactions  of  the  Nova  Scotian  Institute  of 
Natural  Science,  Vol.  III.,  Part  III.,  page  197.  That  the  felsites  were 
subsequently  intruded  or  contemporaneous  volcanic  deposits  seems 
less  probable. 

In  the  North  Mountain  and  northern  part  of  the  Craignish  Hills  the  DutribatioQ. 
rock  underlying  the  limestone  series  is  granular  syenite,  whereas  in 
the  southern  part  of  the  Craignish  Hills  it  is  in  contact  with  the  Cox* 
heath  felsites.  No  less  than  ten  or  twelve  distinct  outliers  occur  in  the 
North  Mountain  and  seven  on  the  Craignish  Hills,  the  limits  of  which 
have  been  defin^  with  a  considerable  degree  of  care.  Blocks  are  also 
found  in  other  places,  as  for  example  near  Craignish,  perhaps  indicating 
the  occurrence  of  other  outliei*s;  and  possibly  the  slates  and  quartzites 
of  Cape  Porcupine  (p.  9  p)  may  belong  to  the  series.  A  vivid  contrast 
is  often  observed  between  the  brilliant  green  of  the  foliage  of  the 
trees  which  grow  on  the  crystalline  limestone  and  the  more  sombre 
tint«  of  the  evergreens  of  the  folsitic  areas. 

Crystalline  Limestone  of  North  Mountain, — The  most  southerly  outcrop  ^int  outlier, 
of  thisgi'oup  on  the  North  Mountain  is  found  in  several  streams  near  the 
source  of  Big  Brook  and  on  the  road  to  West  Bay,  where  whitish-grey 
crystalline  limestone  appeal's  among  the  syenite,  granite  and  quartz-fel- 
site  of  the  district.  In  the  neighborhood  of  another  outcrop  of  whitish 
marble,  intimately  mixed  with  felsite  and  with  quartz  which  also  con- 
tains serpentine,  mica  and  a  fibrous  mineral,  the  syenite  passes  into 

micaceous  and  talcose  gi'anite  and  quartz-mica  rock.    A  similar  passage 
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^J«*«        wwobeervf^  in  Benacadie  Glen  (Report  lor  1876-7,  p.  411),  exdoptthat 
there  the  limestone  was  not  funnd  m  place;  and  it  is  lik«ly  that  some 
k  of  the  laminat«d  rocks  of  that  district  shoald  bo  regmrded  as  of  the 

■  (tcorgo  Bivcr  sorice,  morecHpecially  08  crjBlaUioe  limestooe  (.'onion- 

ing trave«  nt' copper  ore  is  s^d  to  liavc  boon  discovered  there. 
HoH  Bniak  The  riecond  i>utlier  ie  foaud  in  and  to  the  eastward  of  Rtws  Brook, 

whoiv,  near  John  McCaish's  road,  grey  tijcnite  with  very  little  felapar. 
coutort«tl  quartx  and  hornblende  rocks  are  asHociated  with  quartz-felMile 
conliiiiiing  hornblende  and  quarts  in  veins  and  eucoc«dod  by  while 
crystalline  limcetonc  about  nine  foot  wide,  which  seema  to  abut  agaunsl 
the  syenilo,  dipping  N.  25°  E.  The  coostitneiits  of  the  syenite  nm 
in  streaks,  and  in  places  a  pure  crystalline  quartz  iv^olta.  On  Mc- 
Cuiah's  road,  i-ed  soil  ie  seen  near  the  water,  but  further  inland,  blocb 
of  white  marble  appear,  although  syenite  is  the  only  rock  found  is 
place.  On  the  tracks  about  McCuiab's,  a  mixture  of  quarts  aud  Iiorn- 
blendc  occura  with  fleah-red  quaternary  granit«,  i-ather  compact,  with 
the  quarts  and  fulepar,  hornblende  and  golden  mica  in  gmall  gruui*; 
and  with  compact,  light-colored,  subcryslallino  or  crystalline  limt^tona, 
woHthenng  white  or  dull  grey,  dipping  N.  43°  E.  at  a  high  angle,  bikI 
of  various  shades  of  whit«.  green  and  blue,  spotted  with  some  black 
extraneous  matler.  Seams  of  golden  mica  in  fine  scaler  ran  through 
the  limestone,  the  layers  of  which  are  olleu  less  than  an  inch  in  thick 
nesH.  On  a  noighbonng  track,  thin  and  thick  bedded  limestone  dip 
N.  fi4°  W, ;  it  is  of  a  mottled  greenish-yellow  and  white  color  and  con- 
tains specks  and  streaks  of  black  and  silvery  mica.so  plentifal  in  placas 
as  to  constitute  the  greater  part  of  the  rock.  With  the  limestone  is 
associated  dark-greenish -grey  and  bluish  felsite,  seamed  with  greenish- 
yellow  quartz  and  passing  into  white  qnartzite  with  a  few  s]>ecks  of 
felspar  and  hornblende. 
BaUtiTa  Several  brooks  to  the  eastward  of  McCuish's  exhibit  only  syenite, 

Iimgi™iie  uid  whereas  limestone  is  present  on  the  adjoining  hills,  apparently  always 
""""■  overlying  the  syenite,  the  latter  being  cut  into  by  the  brooks  in  wear- 

ing out  the  goi-ges  in  which  they  run.  Unless  the  limestone  is  neww 
than  the  syenite  the  latter  must  be  intrusive,  whilst  the  former  repre- 
sents patches  of  a  soi-ios  that  has  been  lined  up  and  altered  by  it.  Bat 
the  syenite  ajipears  rather  to  be  a  moi-e  highly  metamorphosed  form  of 
the  felsiles  and  gneisses  uj>on  which  the  limestone  has  been  laiddonn, 
and  in  common  with  which  it  has  afterward  been  altered.  The  proximity 
of  the  limestone  may  have  influenced  the  products  of  mctamorphi^m 
and  have  given  rise  in  some  way  to  the  gneisses  and  coarse  porphyritif 
mixtures  usually  found  along  the  line  of  contact. 

Another  moss  of  these  rockw  occupie«  tho  shore  of  West  Bay  abonl 
oatiiDT.  Dallas  Brook,  and  stretches  westwai'd  towaixis  the   valley  of  Rivor 
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Denjs.  In  Dallas  Brook  at  the  bridge  on  the  shore  road,  greenish 
shaly  felsite  dips  about  N.  25°  W.  <  60°.  On  the  shore  to  the  east- 
ward,  greenish-grey,  compact,  flinty  felsite,  jointed,  massive  and  veined 
with  quartz  and  calcspar  occui*s  with  cream-colored  pyntous  limestone, 
often  epidotic,  bringing  to  mind  the  rocks  of  Benacadie  and  Shenacadie. 
For  some  distance  up  stream,  blocks  of  limestone  abound.  Fi*om  the 
brook  to  the  track  to  Kenneth  Campbeirs,  the  rocks  are  fine,  massive, 
compact  and  felsitic,  passing  into  contorted  gneiss,  some  of  which 
resembles  highly  altered  argillaceous  shale.  Between  Campbell's  and 
the  shore  i*oad  similar  rooks  occur,  perhaps  more  altered.  In  Camp- 
bell Brook,  calcareous  felsite  succeeds  the  syenite  and  is  accompanied 
by  bluish-grey  crystalline  limestone  and  argillite,  containing  veins  of 
quartz  and  specks  of  iron  pyrites.  Similar  altei*nations  are  exposed 
in  other  brooks  of  this  interesting  region. 

In  the  clearings  to  the  eastward  of  Dallas  Brook,  behind  the  house 
of  Mr.  Norman  McEinnon,  layered  felsite,  limestone  and  slate  are  met  * 
with,  whilst  on  the  top  of  the  hill  limestone  occurs,  and  further  back, 
syenite,  displaying  a  curious  admixture  of  finely  foliated  gneiss.  In 
some  examples  thasyenite  begins  abruptly,  as  if  cutting  vein-like  across 
the  strike  of  the  gneiss ;  in  others  the  transition  from  syenite  to  gneiss 
is  gradual.  As  at  George  Biver,  the  gneiss  is  associated  with  larg*o  masses 
of  white  quartzite.  On  a  wood  road  where  it  crosses  a  small  branch  of 
Dallas  Brook  is  a  massive  felsite  like  that  of  Eiver  Denys,  whilst  above 
the  road  the  brook  exposes  a  light-grey,  pearly,  twisted,  quartz-veined 
slate.  Pieces  of  coherent  sandstone  are  also  found  in  this  vicinity  but 
belong  of  course  to  a  higher  formation.  On  the  same  wood  i*oad  a 
graphitic  limestone  forms  a  number  of  funnel-shaped  pits,  and  gra-  Graphite. 
phitic  slates  are  not  uncommon  in  other  areas  of  these  rocks. 

In  the  brook  north  of  Dallas  Brook  bluish  calcareofelspathic  slate 
appears  below  the  bridge.     Above  it,  vertically,  light-greenish  slates, 
the  softer  varieties   cleaving  into  small    pieces,    strike  S.   63°  W. 
Higher  still,  a  rusty-weathering  mixture  of  compact  quartz,  felspar  and 
calcspar,  the  first  two  predominating,  dips  south  at  a  high  angle  and 
is  succeeded  by  a  bluish,  fine,  crystalline  limestone  which  has  been 
quarried.     This  contains  large  masses  of  white  calcspar,  which  shine  Q***"^- 
like  burnished  silver  in  the  sun,  in  bright  contrast  with  the  dull  lustre 
of  the  limestone.     One  branch  of  this  brook  comes  fi*om  a  spring  over-  Spring. 
shadowed  by  a  large  beech  tree  and  immediately  beneath  the  syenite 
hill.     Higher  up  in  the  main  branch,  grey  and  reddish  syenite,  the 
joints  of  which  imn  up  stream  and  across,  passes  into  compact  felsite, 
qnartz-felsite  and  quartzite,  rusty  on  the  surface,  cut  by  small  veins  of 
calcspar  and  resembling  certain  Boisdale  rocks.    With  these  are  ^so- 2SS?^Stak 
ciated  soft,  fHable,  graphitic  slates,  dipping  down  sti*eam  at  a  high^<^>'<'<>^ 


angle,  wbich  have  boon  mistaken  lln-  loal.     Marble  and  <iioril«  ai«J 
found  nearer  Iho  fork  of  the  bi-ook  fi-om  llic  «pring,  and  on  the  ncigfc-  ' 

FAvrrUioid.  horing  hiUw  an  amygdaloid  wilh  whitish  «>fl.  bjioIb  is  foUowod,  new 
tbi)  syonilo,  by  quarla-folsilo.  In  other  bnioks  flowing  into  Wc«t 
Bay  fVom  this  outlier,  contortod,  JayeraJ  limestone  is  intoretralifiwi 
with  dark  splintery  felnito  of  vaiTing  color,  texture  and  purity. 

Clrey  Hofl  gmnite  occupies  the  shore  of  West  Bay  near  the  church, 
but  in  Ibe  fields  are  many  huge  blocks  of  marble.  Between  two  bauds 
of  compact  fclaite  is  an  outcrop  of  bluish  and  groenish  bolryotdal 
fclsite,  vcinwl  with  white  crydtnlline  qnarla,  waving  and  »haly,  with 

F'OtBtortodbMK  sorpontinous  raaltor  in  some  of  tbe  joints,  which  gives  the  i-ock  a  soapy 
feel.     In  one  place  it  is   so  contorted  as  to  form  a  sorioB   of  small 
xpiclinca  and  anticlines  not  moi*  than  an  inch  and  a  half  wide  ai 
their   Imiso.      Whitish  and    hluish-grey    marble   in  exposed    in    many 
J^w°mI*.       t|uarrie8  in  the  fieldtt;  and  uoar  the  chitrch  a  graphitic  liraostone  hw 

been  burned. 
CunrbaU  Socceeding  the  syenite  in  the  branch  of  Cumplwll  Brook  that  ftown 

fVom  Donald  McMillan's  on  the  track  to  River  Donys,  arc  the  following 
strnta  in  order  as  they  are  mot  on  dojtconding  the  bi'ook: 

'  Tal«-<maU«.  l.  A  coai«e  gianulsr  mljttutc  of  i)iiBrtB,  fcliiiMT  nnd  soft,  li|;lit-nuuuy-co)oredlilc, 
^n>ra  among  xhkti  tho  purlictes  of  quarti  uan  «fMf1;  Ixi  i-ut.  Lowit  ilowo 
the  brook  Me  pmeea  Enlo  a  ni^rlr  puro  qukrtKJte,  tho  graius  ot  whirh 
cohere  so  strangle  Ihnt  it  is  only  on  wcalher«d  nurfai-i^s  tlinl  tbo  granuUi 
stnicturi!  bccomex  evident. 

2,  Pyritoua  limcBlonU'brecciH. 

.1.  CiliiK'iiroly  grannlnr  calcureouH  rock  ami  irhittBh  and  bluleh  crystalline  limestoiui 
with  spota  of  clay. 

4.  A  grout  variety  of  cnlcaroous  Inlcoau  and  argUlBcooaB  shale  or  sla(«,  dippit>( 
about  S.  20'  W.,  nearly  vertically. 

In  abranch  of  this  brook  running  from  the  road  neoior  River  Denj-s 
a  coarse  and  fine,  friable  ta!c-granit«,  with  white  silvery  mica,  is  ass* 
elated  with  an  impure,  rusty,  compact  felsito  followed  by  syenite  cut  by 
a  lonticuiai-,  trap-like  dyke,  succeeded  in  turn  by  bluish-gi-oy,  pure,  fine 
limestone  and  whitish  p^Titous,  rusly-woathoring,  coarse  limostono. 
flntlMand  Between  Kenneth  Campbell's  and  tbe  shore  is  a  fine  grey  gran  it* 

•*""■  often  twisted  and  gneissic.   Something  like  a  passage  towaixls  tho  shaly 

and  felsitic  rocks  is  often  observed  in  tbe  gneiss.  At  another  outerop 
in  tho  vicinity,  limestone  ia  succeeded  by  a  cli If  of  syenite  and  porphy- 
ritic  diorito  in  contact  with  fine  mica.schist  or  gneiss.  Gneiss,  raica- 
schist  and  qnartzito  follow  the  eastern  boundary  of  this  outlier  hohlml 
Alexander  McDonald's  (Wild  Sandy),  tho  gneiss  containing  small  veins 
nf  coarse  syenite,  and  tho  syenite,  fi-agmente  of  gneiss.  Farther  up, 
other  patches  of  whitish  crystalline   limestone  appear,  some  beds  of   J 
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which  are  corei'ed  od  the  surface  with  large  knoba  of  Ught-greeoiiih 
and  white  eorpontiDe;  bat  the  hills  are  composed  niaiiilj'  of  syenite.  ^ 
The  gneiss  dips  or  strikes  into  the  syenite  veins  as  the  case  may  be, 
but  the  contact  of  syenite  with  limestone  was  not  hero  seen. 

An  imperfectly  bedded,  rongh  gneiss  occurs  on  the  hills   behind 
Christopher  CampbeU's,  syenite  and  crystalline  limestone  being  also 
in  the  neighborhood.     Another  outlier  is  seen  on  the  shore  of  Syden-^^**" 
bam  Lake  to  the  northward. 

On  ttw  lefl  bank  of  the  Church  Brook  syenito  is  exposed  for  some  ChnnhBi 
distance  alx>ve  the  shore  road,  succeeded  by  crystalline  limestone  inter- 
mixed with  compact  poi-phyritic  felaite  or  quartz-felsite,  like  that  of 
Benacadie  Pond  (Keport  for  1876-77,  p.  408),  and  perhaps  volcanic.  In 
one  place  the  syenite  and  limestone  show  on  irregular  contact.  In  a 
mass  imbedded  in  the  ground  the  calc-schiet  (i)  seems  to  sti'ike  into 


a  syenite  {^sij)  or  in  other  woi-ds  to  be  cut  obliquely  across  the  bedding 
by  the  syenite,  the  rock  at  (c)  being  concealed.  If  the  maas  is  in 
place,  as  seems  likely,  the  schist  forms  a  boat-shaped  outcrop  between 
syenite  on  the  north,  south  and  east  sides.  Similar  contacts  are  found 
on  the  largo  scale,  and  masses  of  syenite,  gneiss  and  mica-schist  are 
everywhere  in  the  neighborhood  associated  with  coaree,  crumpled 
limestone. 

The  small  outlier  at  Rory  McLeod's  quarry  is  worthy  of  notice,  asjj 
being  the  fii-st  marble  wrought  by  Mr.  Brown.  Here  the  relation  of' 
the  syenite  to  the  marble  is  well  soon.  Syenite  everywhere  adjoins 
the  latter  and  seems  in  places  to  pass  unconformably  beneath  it.  The 
line  of  contact  is  very  irregular,  the  limestone  running  in  long  tongues 
into  the  syenite.  The  syenite  may  be  intrusive,  but  the  absence  of  veins 
or  dykes  in  the  limestone  seems  to  contradict  this  supposition.  Or 
the  limeetone  may  fill  deep,  irregular  hollowu  in  the  syenite,  to  which, 
however,  the  frequent  vertical  nature  of  the  contact  might  he  con- 
sidered as  opposed.  Unlike  the  crystalline  limestone  elsewhere,  the 
whole  mass  is  homogeneous,  not  shaly  nor  even  cleai-ly  bedded ;  it  has 
been  qoarried  to  some  depth  and  is  white  and  good. 
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The  shore  of  the  Bras  d'Or  Lake,  from  Marble  Mountain  weatwarJ, 
'"■  ift  low  and  the  beach  is  covered  with  bltx-kti,  chiefly  of  coarse  sjonite 
or  graniU^,  probably  sometimes  in  situ.  Then  eomo  crumbling  banks  of 
rusty,  compact  febiit«,  nouthering  to  clay,  and  biuish-grcy  and  greenisb 
argillaceous  shales  or  slaI«H  like  those  froqaently  aa90ciat«d  with  th« 
George  River  limostonfi,  nii^ed  with  felaile,  (jnartzite  and  limestone,  iD 
thin  contorted  tayet«.  The  whole  xeries  is  like  that  of  River  Denys, 
faereafler  to  be  detM^ribed.  The  relation  of  the  syenitic  rocks  to  the 
limestone  in  int«rc»ting.  In  one  instance  a  few  bands  of  fine  gntrin 
traveroe  a  large  block  of  coarse  syenite,  while  a  little  further  weel 
flagg>~  and  shaly  liimwtono  with  a  somewhat  jumbled  dip  is  underlaid 
by  dai'k  bluo  argillnceous  slutcu.  On  the  road  in  the  vicinity  syenite 
it)  in  place,  so  tbat  these  strata  seem  to  fringe  the  syenite  like  the 
oambriaji  rocks  at  Kskasoni.  (Report  for  1876-7,  p.  428 )  Still  further 
went  u  compact,  rusty  white  quartztte,  pn«siug  into  dirty  calcareon* 
ruck  and  intii  a  iruom-yelluw  mixture  of  iinartz,  felspar  and  limestone, 
like  that  found  at  (jucemtville  and  Craignisli,  in  on  the  shore,  blocks 
of  limestone  lying  along  the  waterline;  and  this  with  felsito  forms  a 
rocky  shore. 
The  uj>pcr  part  of  the  steep  brook  immediately  south  of  the  post- 
"^  office  at  Marble  Mountain  is  occupied  by  grey  coarse  syenite  and 
granite.  Near  the  road,  bluish-gi-ey,  graphitic  crystnliino  limestone 
d  nxki.  has  Iwen  largely  quarried.  Just  above  the  linK^tonc,  on  the  hill  side, 
a  curious   block   was   scon  among  otbem  of  coarse  syenite,  coodit- 


ing  of  a  coarse  syenite  in  which  three  pieces  of  greenish  fine  diorito 
and  gneiss  lie  tike  pebbles  in  a  conglomerate.  Around  them  the  syenite 
is  finer  and  foliated,  as  well  as  in  other  part«  where  they  do  not  occur. 
This  foliation  does  not  completely  surround  thodiorito  and  the  transition 
from  it  to  the  syenite  in  two  cases  is  abrupt.  Below  the  road,  lime- 
stone is  in  high  cliffs,  succeeded  near  the  shore  by  layered,  greenish 
and  grey,  calcareous  and  felsitic  rocks,  greatly  broken.  The  limeetone 
near  Marble  Mountain  dips  sometimes  northerly,  sometimes  southerly. 
Rookiat  tha  It  has  been  ati-oady  described  in  the  Report  for  1877-78,  p.  30  F.,  but 
■  has  since  been  carefully  traced  and  the  difTeront  outcrops  and  workings 
marked  on  the  map  so  as  to  show  the  irregular  manner  in  which  the 
limestone  and  syenite  are  associated.    The  tunnels  and  pita  display  the 
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character  of  the  limestone.  The  yellowish  crumbling  rock  referi*ed  to, 
p.  31  F.,  at  the  Grand  quarry,  consists  of  layers  of  limestone,  rusty 
clay  and  soft,  spotted,  soapy  rock,  yielding  easily  to  the  knife. 

On  the  shoi*e  north  of  Marble  Mountain,  a  greenish-grey  coarse 
syenite  or  talcose  diorite,  with  very  little  quartz,  is  seen  to  pass  into  a 
dark  rock,  containing,  besides  hornblende,  only  a  few  specks  of  felspar, 
and  finer  than  the  syenite  into  which  it  again  passes.  It  is  in  close 
proximity  to  a  very  coarae,  greenish  and  whitish,  spotted  mixture  of 
felspar  and  hornblende,  with  scales  of  mica.  This  gives  place  to 
greenish-grey  contorted  gneiss  and  massive,  foliated  i-ocks,  in  which 
bedding  and  jointing  may  easily  be  confounded.  A  thick  bed  of  crys- 
talline limestone  crops  out  on  the  shore  beyond. 

Near  a  small  lake  on  a  branch  of  McKenzle  Brook,  and  again  below  McKemie 
the  lake,  are  other  exposui*es  of  crystalline  limestone,  surrounded  on 
all  sides  by  syenite. 

A  cave  three  feet  high  and  ten  square  occurs  in  another  outlier  of  cayeand 
bluish-grey  limestone,  which  has  been  quarried  to  a  small  extent  **'**"^' 
by  Squire  McDonald,  west  of  the  track  from  Marble  Mountain 
to  McKenzie  Creek.  The  dip  is  S.  60°  W.  <  26°,  but  irre- 
gular. Syenite  is  in  place  to  the  eastward.  In  the  small  brooks 
near  Squire  McDonald's,  on  the  shore,  greenish  laminated  felsite, 
jointed,  and  dipping  S.  TO®  B.  <  80,  or  grey,  compact  and  massive, 
is  associated  with  light  bluish-grey,  granular,  pyritous  diorite  and  grey, 
crystalline,  imperfect  syenite  or  felsite.  Between  this  and  the  b]*ook 
at  Little  Harbor  post-office,  outcrops  of  crystalline  limestone  also 
appear. 

In  Squire  McDonald's  millbrook,  the  first  rock  seen  above  the  road  Mci>oiutid*8 
is  a  compact  felsite,  striking  about  west  vertically,  succeeded  by  grey  ""^i^**'^^ 
compact  quartzite  and  quartz-felsite,  dipping  south-easterly.  This  is 
followed  by  bluish-grey,  fine,  layered  felsite,  hornblende-schist  and 
quartz-felsite;  and  these  by  hornblende-schist,  splintery  schistose 
quartzite  and  mixed  rocks,  micftoeous  and  sometimes  resembling  the 
diorite  about  Chisholm's  mill.  River  Denys.  Mixed  gneissic  and  granitic 
rocks  follow;  then  very  coarse  syenite.  After  a  long  interval  of 
syenite,  bluish-grey  and  whitish  crystalline  limestone,  perhaps  con- 
tinuous with  that  in  which  the  cave  occurs,  is  met  with  at  a  minute 
pond  at  the  head  of  one  branch  of  this  brook.  In  the  other  branch  all 
the  outcrops  seen  were  of  syenite. 

Near  Little  Harbor,  crystalline  limestone  is  exposed  in  many  of  the  Liuie  Harbor, 
fields,  as  indicated  on  the  map.     Nearly  half  a  mile  south-east  of  Little 
Harbor,  on  the  shore,  is  a  cliff,  about  ten  feet  high,  of  crystalline  lime- 
stone and  rusty,  jointed  breccia,  the  fragments  being  apparently  of  LimesUme- 
bluish-gi-ey  crystalline  limestone,  with  a  few  of  grey  felsite.     The  dip  ^^^^^ 
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i»  greatly  contorted.  Tha  bi'eccia  rune  into  limestone,  and  at  the  north 
end  of  tli6  outcrop  is  a  bluiNh-grey  hemalitic,  jointed  feleitc,  and  dark 
bluish-grey,  graphitic,  ai-gillaceoua  rock. 

Crystalline  Limestone  of  the  Craignish  Ifills. — Turning  now  from  North 
Mountain,  we  may  enuinurato  Ibc  most  iinjKirtant  points  in  connectioQ 
with  tho  crystalline  limeetone  and  a»dO<^^iated  strata  of  tho  Craignish 
Hi  lb. 

The  moHt  southerly  of  the  outliers  of  these  hills  i«  weet  of  the  Victoria 
raad,  and  between  Queensville  and  Mc Master  Brooke.  It  conaists  of 
bluish,  semi-ciy stall ine,  qusrtxoHe  limestone,  associated  with  contoi-lcd. 
dioHtic  shale,  seamed  with  a  dark-grey  pearly  mineral  and  alternating 
with  banded,  contorted  fclsites;  succeeded  by  conrau  it^  syoniU,-,  handed 
felsite  and  bluish  and  whitish  ctystalUne  limestone,  veinod  with  white 
calcite.  It  has  been  uned  for  lime,  but  is  Moid  to  bo  hani  to  burn.  Two 
other  bands  lie  to  tho  iiorth-wastwani  of  tliis,  at  Queensville. 

Underlying  the  coherent  griu,  argillitos  and  conglomerates  of 
Queenaville  UiKiok  is  a  series  of  obsciue  rocks,  probably  mixed  with 
volcanic  matter.  They  com]>rise  the  following  strata,  in  tlie  order 
seen  on  ascending  the  brook: 


mpftcl,Bi 


■itli  greull)'  roiitorli^d 


1.  DftrU  etecl-grey  boinblendjc  tehit 

bedding. 

2.  Quurtxite  in  bands,  dark-grey,  flesh-red,  hard  and  compact. 

3.  Dark-grPj,  pearly,  argillatuonB  ehiile,  grpatly  contort«<l. 

4.  AlteriiiitiimRof  urgilli(«s  and  fflsitoB. 

a.  Dark-grr'y  caloartoUH  rock,  fiiii--gnimi-.l  ur  i-,.m]>ii<l.  |"iSHiiig  inl-i  penrly,  CBl- 
careouHargillite,  presenting  a  faatasticalty  contorted  appc&ranceoD  the  exte- 
rior.   Blotches  of  white  quarts. 

6.  Homblendic  fuisite  or  diorite,  and  calcareous  quartxita,  sometimes  fioelj  lamiD- 

atcd,  talcoae  and  slaty.     Tlie  dlorit«  is  probably  intnisive. 

7.  Thick-bedded  feUitc,  streaked  with  bematile. 

8.  Reddish  coorae  syenite. 

N^oi-th  of  the  brook  a  band  of  limestone  is  met  with  on  the  road, 
and  occaeional  exposures  ai-e  aeon  on  the  south  hank.  Higher  up,  near 
the  east  branch  of  this  brook,  coai-se  syenit«  is  in  contact  with  bluish 
contorted  ciystalline  limestone,  often  containing  an  admixture  of 
,  quartz  and  felspar,  succeeded  by  diorite  and  b row nitth- white  aemi- 
ciystalline  quartzite,  seamed  with  calcitc.  The  limestone  is  shown  to 
belong  to  a  series  overlying  the  syenite  by  ite  occurrence  in  the  low 
hills  adjoining  the  bi'ook,  whereas  the  brook  bed  is  of  syenite.  Some  of 
the  associated  rocks  may  be  of  volcanic  origin,  and  the  diorite  dykes 
which  cut  the  syenite  in  this  district  are  probably  the  same  as  those 
which  penetrate  and  ati'ect  the  calcitea  to  a  much  greater  degree.  The 
passage  from  this  series  to  the  coherent  devonian  grita  is  abrupt,  and 
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the  latter  appear  to  contain  pebbles  of  the  former.     On  the  General 

Line  road  is  a  limestone  intersected  by  white  quartz,  which  runs  in  Qaaru  veins. 

irregular  gash  veins,  or  forms  a  large  part  of  a  mixed  rock. 

Between  the  soui*ce  of  Lamey  Brook  and  the  Northwest  Arm  of 
River  Inhabitants,  a  mass  of  white  and  light-i*eddish  quartzo-felspathic 
gnt  has  been  metamorphosed  into  a  compact  and  fine-grained,  seldom  Lamejr  Brook 
coarse  quartzite,  full  of  quartz  veins.  This  is  accompanied  by  reddish- 
grey,  porphyritic,  fragmentary  felsite,  and  knobs  of  grey  compact  felsite. 
The  Cape  Porcupine  grit  is  the  nearest  ally  of  this  quartzite,  which 
in  texture  resembles  the  jasper-conglomerate  of  Lake  Hu]*on.  It  is 
certainly  not  an  altered  form  of  the  conglomerate  and  grit  of  the  lower 
part  of  the  brook.  Both  here  and  at  Cape  Porcupine,  the  felsite  may 
be  an  igneous  rock  (the  apparent  lines  of  bedding  at  Cape  Porcupine  Orifin  of  the 
being  like  those  of  a  furnace-slag).  It  has  been  clearly  shown  that 
the  syenite  of  the  cape  is  older  than  the  conglomerate  and  grit,  which 
are  the  same  on  both  sides  of  the  strait;  but  that  it  is  associated  with 
the  felsite  and  quartzite  as  part  of  the  same  series,  is  not  so  clear.  One 
might  be  laurentian  the  other  huronian,  or  an  upper  poi*tion  of  the 
laurentian  series. 

Another  of  the  curious  mixtures  of  quartz,  felsite  and  calcite,  so 
characteristic  of  this  formation,  is  found  in  another  outlier  at  Queens- 
ville,  with  a  band  of  white  and  grey,  crystalline,  calc-veined  limestone. 
It  is  bluish-white,  reddish,  mottled  and  semi-ci'ystalline,  cut  by  dykes 
or  irregular  intermixtures  of  dark-green  diorite,  and  surrounded  by 
syenite  and  felsite. 

On  the  hills  behind  Craignish  sevei'al  doubtful  outcrops  of  limited  CraUmish. 
extent  are  met  with,  and  blocks  of  limestone  abound.     No  other 
outcrops  are  known  south  of  Glendale,  where  this  formation  again 
appeal's  and  stretches  to  Whycocomagh,  presenting  a  much  greater  oiendaie. 
variety  of  rocks  than  at  any  of  the  other  localities.  Fine  exposures  occur 
in  McPhei*son  Brook,  above  River  Inhabitants  i*oad,  as  follows : 

1.  Red  and  grey,  coarse,  pyritous  syenite,  dipping  apparently  in  the  same  direction 

as  the  succeeding  rocks.    Strike  N.  70**  W. 

2.  Dark-grey  and  pure  white  crystalline  limestone,  containing  bands  of  diorite  and  MoPhenon 

crystals  of  calcspar,  and  associated  with  light  yellowish-green  quartzose  Jj^^  fiSfte, 
rock,  containing  small  masses  of  quartz,  and  passing  into  dark-grey  quartzo-  and  syenite, 
felspatbic  rock,  coherent  and  compact. 

3.  Steel-grey  hornblendic  quartzite,  red  and  grey  syenite,  and  hornblendic  felsite, 

seamed  with  crystalline  limestone,  forming  the  western  boundary  of  the 
limestone,  and  the  same  as  the  syenite  of  the  other  wall. 

4.  Alternations  of  syenite  and  limestone,  the  strike  changing,  higher  up  the  brook, 

to  north-west.  The  contact  in  the  brook  shows  blocks  lying  against  a 
bed  of  coarse  syenite,  the  syenite  being  jagged  and  jointed.  Higher  up,  the 
limestone  strikes  N.  26**  W. 


26  F  aROLoaicAL  subtet  of  camada. 

6.  IDftrk-gre«i]  feUite,  uDdorlaid  b;  limestone. 

e.  Syenite,  pAseing  Into  yetlowinh  and  red,  spotted,  pjritona  (elflito.  thPQ  b«ck 
agdD  luto  coane  t'leenlsti  sjcoit^  tbU  into  crystalline  limeatoae,  and  Chen 
into  coherent,  semi-cryiitaUine.  Sne-grainod  fclaite.  Bomo  of  thi-  liiiieMoae 
in  colored  a  brilliaDt  gruen  on  the  ani-race.  The  rocks  are  roughly  tnixed  in 
patches,  having  no  definite  armngement, 

T.  After  an  interval,  red  syonitc  strlkeH  N.  76*  W.,  sod  is  followed  by  dark, 
grained  felsite,  holding  quartz,  hornblende  and  Iron  pyrites 

S.  Unealone,  feUito  and  syenite  are  occaeionatty  seen  higher  up. 


After  a  long  period  of  syenite,  just  below  the  rood  lo  Long  Point 
brook  fiillaovor  dark  and  light-grey  crystalline  limeBtone,  flanked  by 
nyenite  and  passing  into  Bea-gccen  felsite,  together  with  light  and  durk- 
brown,  coini>act,  coherent  qnai'tzite,  striking  abont  N.  25°  W,  Near 
a  fork  of  the  brook  is  an  expoeui-e  of  bluiah-grey  and  whit«  crystalline 
limestone.  Above  the  road  is  a  dark  greoniah-grey  diorite,  then  red 
syenite,  and  above  it  bluish-grey  banded  calcile;  followed  by  very 
fine-grained  red  syenite  and  dark-grey  feleito,  pOHsing  into  i|uart2- 
hornblende  rock,  sea-green  felaito,  or  yellowish- white,  compact, 
banded,  waving  limestone,  striking  N.  60"  W.  The  contact  of  the 
rocks  appears  to  be  somewhat  sinuous,  but  the  facoR  are  even,  not 
jagged.  Other  outcrops  which  occur  on  the  road  present  no  featareit 
of  interest, 

Br^k.'''  I"  tho  various  feeders  of  Glendale  Bi-ook,  east  of  River  Inhabitants 

road,  crystalline  and  aemi-crystallino,  slialy,  often  impure  limestone 
of  whitish,  grey  and  other  colors,  in  places  stained  brighl-grecn,  dips 
as  shown  on  the  map.  Sometimes  it  consists  of  a  mixture  of  qnarte, 
with  a  little  limestone  and  grains  of  pyrites,  and  seems  to  be  intimately 
associated  with  a  coarse  diorite  containing  a  few  grains  of  quarts. 
This  runs  into  grey  quartz-felslte  and  friable  felsite,  containing 
serpentine  in  the  Joints.  Underlying  the  carboniferous  rocks  above 
the  post-office,  is  a  bluish-grey  and  purple  quartz-felsite,  with  hematite 
in  the  joints,  associated  with  a  rather  impure,  rusty,  hard  limestone, 
stained  with  hematite,  and  containing  small  veins  of  calcspar.  Besides 
the  limestone  there  belong  to  this  series  in  the  region,  a  dark  bluish- 
grey,  or  black,  graphitic  argillaceous  rock,  with  serpentine  in  the 
joints,  and  a  quartz-felsite  or  quartzite.     A  passage  is  often  observed 

*  of  one  of  these  rocks  into  the  other.    The  dips  observed  are  recorded 

on  the  map. 

Onbam  RItct      Near  the  source  of  Graham  Biver,  and  a  short  distance  above  the 

Rmutiw*.  bridge  on  the  old  Biver  Denys  road,  is  a  gneissic  qnartA-felsite,  jointed, 
and  dipping  about  N.  65°  E.  -<  45°.  On  the  right  bank,  for  at  least  a 
hundi-ed  yards  above  the  bridge,  banded  calcite  occurs,  the  brook 
perhaps  forming  its  western  boundary.    But  syenite  is  in  place  both 
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above  and  below  the  bridge,  and  the  outlier  cannot  be  extensive.  The 
brook  is  wild,  rocky  and  full  of  cascades,  running  between  steep  banks 
and  forming  a  prominent  feature  in  the  country.  In  one  of  its  tribu- 
taries from  the  right  bank,  a  whitish  and  bluish-grey  finely  crjrstalline 
calcite,  with  canary-yellow  spots,  strikes  N.  56°  W.,  near  the  syenite, 
but  more  northerly  higher  up  stream.  Sometimes  it  is  a  com- 
pact, beautif\il,  ringing  stone.  Much  chlorite  and  soapy  matter  occur 
irregularly,  with  some  layers,  and  the  whole  rock  is  a  mixed  one, 
with  a  roughened,  dirty,  weathered  surface.  Occasionally  it  contains 
minute  specks  of  iron  pyrites,  and  sometimes  shows  an  obscure  oblique 
slaty  cleavage.  Some  parts  are  coarsely  sacchai-oidal.  It  is  usually 
finely  laminated,  although  the  laminae  cohere  so  strongly  as  to  give  it 
a  massive  appearance.  Higher  up  the  brook  banded  calc-felsite  occurs 
with  a  more  calcareous  rock,  succeeded  by  milky  quartzite  and  bluish, 
compact,  felsitic,  banded  rock.  Then  limestone  blocks,  beyond  which 
nothing  appears  in  the  brook. 

In  the  same  neighborhood,  and  near  the  Biver  Denys  road,  a  group  Mixed  Tooks  of 
of  mixed  rocks  of  considerable  interest  occurs.  Large  blocks  of  a  con-  roSi'  *"^ 
glomerate,  which  might  be  carboniferous  or  a  concretionary  form  of 
the  limestone,  are  associated  with  others  of  epidotic  rock  and  coarse 
coherent  conglomerate,  without  limestone  pebbles.  The  concretion- 
ary limestone  is  intimately  mixed  with  quartz  and  felspar,  and 
is  massive  like  that  of  Arichat  and  Queensville.  It  may  belong  to  a 
newer  series,  altered  with  the  grits  and  conglomerates  of  the  neighbor- 
hood. It  has  a  striking  resemblance  to  that  found  on  the  shore  of  the 
Bras  d'Or  Lake  at  Matheson's  quarry.  North  Mountain.  (Page  23  p.) 
But  the  grit  blocks  of  the  neighborhood  are  very  different  from  it,  and 
perhaps  it  is  a  volcanic  mixture.  At  Queensville,  as  at  Graham  Eiver, 
the  limestone  is  associated  with  much  altered  grit  and  conglomerate, 
which  may  point  to  their  common  origin.  That  they  may  be  altered 
carboniferous  strata  is  not  impossible;  and  in  places  they  do  not 
resemble  the  George  Kiver  series.  The  limestone  is  said  to  be  hard  to 
burn.  Blocks  of  very  compact  quartzite  occur  with  it,  as  well  as 
crystalline  limestone  mixed  and  veined  with  felsite. 

The  last  area  of  these  rocks  to  be  mentioned  is  that  which  extends 
from  the  neighborhood  of  Glendale  along  the  Victoria  road,  to  Whyco-  Victoria  roAd. 
comagh.  They  are  well  displayed  on  the  road  from  Glendale  to  Biver 
Denys  chapel  and  the  adjoining  brooks ;  in  the  east  and  west  branches 
of  McLennan 's  millbrook,  and  in  another  brook  south  of  Biver  Denys 
cross-roads.  In  addition  to  the  calcite,  they  consist  here  of  dark-grey, 
laminated  felsite,  streaked  and  veined  with  quartz ;  fine-grained,  coherent 
petrosilex,  calc-veined,  jointed,  in  thick  and  thin  beds,  with  purple  and 
green  blotches;  argillite,  waving  and  contorted;  granular  diorite, 
containing  large  masses  of  white  quartzite. 
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rin  ihe  bi-ook  north  of  McLennaii's  mill,  contorted  and  slickensided 
mica-schiBt,  &<(80ciated   with  semi-prystalHue  quartzil«  in  laj-en*  of  s 
qoftrler  of  an  inch  to  an  inch  in  Ihicknose,  und  with  pelroailex  ranlaiii- 
iiig  blotches  of  white  quarW,  nnderlics  the  corbouiferous  congloraemle. 
By  the  addition  of  silvery  mica,  tUo  qiiai-tzita   and   potrottiles    pass 
into  micii-ftuhiiit«,  often  pearly,  gi-eatly  waved  and  contortwL     A  seam 
of  light-hpownish  micaoeoua  quartzit^,  four  inches  thick,  mns  through 
thetohista,  BOme  of  which  contain  larye  flakes  of  golden  mica  and  much 
Ii»matit«).     Alternations  of  these  rockn  occnr  an  far  at*  the  soui-cc  of  tlie 
brook. 
^hiitou  melt*     On  the  Eiver  Donys  i-oad,  between  the  source  of  the  South-west  Mabou 
ia^eir  ***""  River  and  River  Deuys  ci-os-s- roads,  calcite  and  mica-schist  are  well 
displayed  in  a  curiously  broken  country.     At  the  top  of  the  hill,  near 
the  chapel,  branches  of  the  Soutti-west  Mahoii,  Denys  and  Inhabitants 
Rivers  take  their  rise,  deepening  rapidly  in  their  several  directions 
into  beautiful  glens.     Springs  are,  On  usual,  abundant  in  the  limestone. 
liogeatt         I"  the  west  branch  of  Diogenes  Brook,  which  flows  from  the  chapel, 
!^'  gi*enisb-grey  jointed  quaitz-felsite  is  found,  but  below  the  i-oad  to  Glen- 

■  uoo  the  brook  loses  itself  beneath  a  cliff  of  crystalline  liraestono  fifteen 

or  twenty  feet  high,  coming  out  again  as  a  largo  spring  several  hundred 
yards  distant.  Near  this  spi-ing,  a  grey  and  reddish  quarlzite  forma  a 
Buccesbion  of  falls ;  and  below  those  falls  is  a  mixed  qnartK-calcit«, 
together  with  a  yellowish  and  bluish-grey  limestone,  which  appears  in 
the  trilmtary  flowing  from  the  spring.  In  this  ti'ihutary,  also,  syenitic 
rock  is  associated  with  crystalline  limestone  j  and  for  some  distance 
down  the  united  brook  indefinite  outcrops  of  felsite  and  argillaceous 
shale  and  calcit«  ai-e  found. 

In  a  brook  which  flows  to  this  one  from  the  River  Denye  road,  and 
not  far  above  the  junction,  daik  greenish,  crumbling,  dioritic  and  felsitic 
rocks,  full  of  soft  matter,  partly  calcareous,  occur,  with  impure  lime- 
stone, plainly  bedded  and  mixed  with  gi-anular  and  compact  hematitic 
felsite  and  quartzite,  and  with  thick-bedded,  whitish,  reddish  and  bluish 
limestone,  containing  streaks  of  soft  greenish  matter.  These  rocks 
continue  as  far  as  a  fork  of  the  bi'ook,  where  red  friable  syenite  is  in 
place  at  a  fall.  They  dip  off  this  syenite  to  the  eastward  i  but  among 
them  appears  syenite  of  the  same  kind,  with  which  they  are  either 
leulicularly  interbedded,  or  which  may  be  a  transformed  portion  of  the 
other  rocks.  The  massive  syenite  of  the  fall  may  belong  also  to  this 
Janation  of  series,  or  the  impure  limestones  may  be  shallow  water  deposits  on  the 
^^JS"'  "'  older  syenila.  The  line  of  junction  at  the  fall  is  also  that  of  strike. 
Above  this  fall,  in  the  north  branch  of  the  brook,  huge  masses  of  lime- 
stone form  an  outcrop  in  the  bank,  resting  apparently  on  a  floor  of 
compact,  splintery    felsite  and  quartz-felslte,   as   on  the  syenite  at 
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Queensville.  Hematitic  syenito  succeeds,  and  extends  to  the  road.  In  the 
south  branch  of  this  brook,  soft,  soapy,  obscurely  bedded  rocks  occur, 
near  the  road,  followed  lower  down  by  compact,  splintery  felsite  or 
petrosilex,  with  many  large  blotches  of  milky  quartz.  After  this 
comes  syenite.  Then  crystalline  limestone  occupies  the  right  bank, 
the  syenite  being  in  the  left  bank  and  bed,  the  brook  following  a  gorge 
between  the  two,  and  descending  steeply  at  the  same  time.  There  is 
nothing  to  indicate  the  bedding  of  the  limestone,  which  often  comes  in 
between  a  quartz-felsite  and  the  syenite.  It  seems  to  be  about  eighteen 
feet  thick,  and  looks  like  a  great  vein.  Near  the  junction  with  the 
other  brook  is  a  dark,  compact,  friable  felsite,  breaking  into  minute 
pieces,  every  one  of  which  is  surrounded  by  films  of  calcspar.  This 
distribution  of  the  felsite,  syenite  and  limestone  resembles  the  condition 
of  occurrence  of  the  similar  rocks  in  the  main  branch  of  River  Denys, 
which  will  be  again  referred  to.  • 

In  the  same  brook,  at  Colin  Chisholm's  mill,  greenish  and  bluish 
slaty  quartz-felsite  dips  obscurely  up  stream.  In  a  tributary  which 
enters  from  the  north,  above  the  dam,  white  compact  quartzite 
appeal's,  with  massive  quartzo-felspathic  rock  and  bluish-grey,  soft  and 
hard,  argillaceous  and  felsitic  slate.  One  of  these  rocks  appears  to  be 
a  greatly  altered  quartzo-felspathic  sandstone,  interbedded  with  slaty 
argillite,  breaking  into  pieces  of  every  shape.  Massive,  reddish-white 
quartzite,  very  coherent  and  nearly  compact,  having  the  appearance  of 
a  grit  so  altered  that  the  grains  are  well-nigh  obliterated,  is  associated 
with  very  coherent,  cream-colored  and  whitish  quartzite  and  compact 
vitreous  ^artz  in  high  falls,  above  which  comes  a  bluish-grey,  rusty- 
wcathoring,  very  pyritous,  splintery  quartzo-felspathic  rock  ;  a  dark, 
calcareous  felsite ;  a  flinty  felsite  or  petrosilex,  with  softer,  more  or 
less  argillaceous,  bluish  rocks.  Eoughly  bedded  felflitic,  jointed  rocks, 
with  bands  of  different  colors,  and  probably  altered  argillites,  occur 
above  a  fork  of  the  bi*ook,  in  a  series  of  cascades.  They  extend 
to  the  source  of  the  brook,  whereas  in  an  adjoining  stream,,  which 
flows  to  South-west  Mabou,  syenite  alone  is  met  with.  In  Diogenes 
Brook,  not  far  above  the  feeder  just  described,  is  a  cliff  of  whitish- 
spotted  crystalline  limestone,  underlaid  by  greenish  and  reddish,  Qnaruites. 
friable,  coaree  syenite,  dipping  about  N.  <  70°.  Higher  up  come 
quartzites  and  a  compact  mixture  of  felsite  and  quartzite,  also  a  cream- 
colored  mixture  of  quartz  and  calcite.  Ascending  the  next  large  feeder 
from  the  north,  we  come  to  a  cliff  of  fine  crystalline  limestone,  in 
thick  beds,  or  massive  and  with  blotches  of  white  or  colorless  quartz,  Qu&rti  yeini. 
up  to  a  foot  in  length.  It  is  generally  whitish,  with  a  tinge  of  yellow, 
but  varies  in  color  and  texture.  Among  others  is  a  bluish-grey  variety, 
containing  films  of  graphite  and  serpentine  in  the  planes  along  which  it 


/ 
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bi-eftk§.  It  18  followed  by  a  greoniah-grey,  compact,  impure,  pyritoue 
HmeistoDe,  underlaid  by  mixixl  rocks  containing  chlorite  and  pyrit*s, 
passing  downward  into  a  pyriLous  folsito.  Grey,  blaiah-grey  and 
whitish  compact  qaart«if«  follows,  maasive  or  in  thin  layore,  and  often 
containing  felspar.  Syenite  then  intorvonos,  and  coiitinuos  to  the 
branch  of  South-went  Mabou,  to  the  northward.  For  some  distance 
Uio  brook  follows  close  along  the  syenite  on  the  north,  as  this  rock 
appears  in  several  of  the  tiny  streams  from  that  side.  In  a  branch  of 
this  brook  which  enters  not  far  above  the  Victoria  road,  at  Pinlay 
fttcPhuil's,  groenish-grey  calcareous  fchite,  impure  limestone  and 
qoartsito  run  into  and  are  iuterbcddod  with  one  another.  Eastwaiti  fi-om 
Diogenes  Brook,  a  tiny  stream  crosses  to  the  north  aide  of  River  Denj's 
road,  which  follows  itw  gleu  to  the  ci-oes-roads.  Below  the  roait  this 
brook  displays : — 


OneiHigniBkB      1.  Foliated  Riii 
ofRtr«p«dy«    ,    finely  lami 


QBteii  mictt-»chrHl,  with  Hmall  veins  of  (juattE,  snd  full  of  silvi-tr 
mioH.     Dip,  N.W.  <  16',  but  greatly  foldttd  on  tbe  strike. 

3.  MaeHeii  of  grey  granite  also  appi^r  amgng  tbo  folial«d  rocks.    Small  lenticular 

vsins, somelimeiiaix  Jncbi;iithick,olaHoinBwhKtoil]'quiirtx,  btuisb-gruy  and 
white,  occur  In  the  beitdiog,  showing  specka  of  iron  pyrites. 

4.  SchiiitK,   pnsxing   into   crumpled   cjuarlBlUia,  including   ImndH   uf  light-colored 

and  white,  thin-beddcd  limuntotic,  underlaid   by  a  dark,  compact   mica- 


felt 
6,  HassiTs,  yellowish- while,  finely  crystalline  limestone. 


by  quartz  i 


6.  Hico-achlst,  associated  with  reddish-grey  quartermuy  granite,  j 
netimea  the  crystals  of  qaarti  and 
in  length.     Bhowa  no  bedding. 
T.  Banded  mixture  of  quartz  and  limestone  resting  upon  the  granite. 

8.  Less  gchiBtoBe,  crumbling  rocks,  full  of  mica. 

9.  Foliated  mica-schist,  dipplug  M.  30°  E.  <  68°. 

10.  Qiey  and  blnish-grey,  finely  ciystalline  hornblende  rock  or  diorite,  sbowiag  no 

bedding,  yet  perhaps,  a«  well  as  the  granite,  bedded  with  the  other  rocks, 
because  a  limeshine  seems  h>  dip  regularly  N.B.  from  it.  Contains  long, 
delicate  crystals,  perhaps  of  ondalusite. 

11.  Crystalline  limestone, 

13.  Light  bluish-grey,  somewhat  massive  quartiite,  passing  into  mica-schist.  In 
a  Kmall  tributary  from  the  north,  very  quarbtose  rocks,  with  masses  and 
irtognlar  veins  ol  quartz,  holding  large  flakes  of  mica,  are  followed  by 
massive  quaternary  granite  and  quortE-mica  rocks,  with  a  north-easterly  dip. 

13.  Light-blue  and  greeuisb-grey  mica-schists,  dipping  6.  65'  W.  <   5S°,   qoarti. 

veined,  and  full  of  crystalline  mica,  with  a  vein  of  light,  compact  calcite, 
the  rocks  Id  tbe  vicinity  of  which  are  greatly  contorted.  An  obscure,  slaty 
cleavage.    The  dip  is  again  north-easterly. 

14.  Thin  bands  of  limestone,  interstratiflBd  with  Uiln-bedded  qnartaitea,  which 

contain  no  mica. 
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15.  Similar  quarizites,  containiDg  felspar,  and  occasionally  mica,  with  many  cross  Quartsites  rap- 

DOBod  to  o&rry 
quartz  veins.    Some  of  these  quartzites  have  been  supposed  to  contain  ^o{^ 

gold,  and  a  quartz-mill  was  erected  some  years  ago  on  this  brook  to  crush 

them. 

16.  Quartzites,  with  fewer  quartz  veins,  and  more  mica  in  very  small  specks,  greatly 

broken  by  cross  joints. 

17.  Cartonifertnu  conglomeraU^  composed  of  pebbles  of  the  foregoing  strata. 

In  other  small  brooks  near  Eiver  Denys  ci^oss-roads,  quartzito  and 
mica-schist  underlie  the  cai*boniferoas  rocks.  In  one  of  them  is  a 
compact  granite,  containing  much  mica,  and  breaking  into  small 
angular  pieces,  together  with  a  breccia  composed  of  pieces  of  this 
rock,  with  quartzile;  also,  greenish-grey,  laminated  argillites,  with 
concretions ;  quartzito,  with  red  patches  of  felsite  and  blotches  of 
white  quartz  ;  red-banded  and  jointed  micaceous  quartzite,  overlaid  by 
the  carboniferous  conglomerate. 

In  a  brook  crossing  the  Victoria  road,  further  north,  near  J.  R. 
Morrison's,  above  the  plaster  and  other  carboniferous  rocks,  which  are 
not  well  seen,  come  bluish  grey  felsite  and  argillite;  grey,  whitish 
and  colorless,  vitreous  quartzites,  massive  or  finely  interlaminated  with 
felsite,  and  resembling  a  half-formed  gneiss ;  pui'plish,  thin-bedded,  Argiiutes. 
gi'eatly  alt^^red  argillites ;  a  massive  mixture  of  fine  felsite  and  quartzite. 
Higher  up  are  cliffs  of  greenish-grey,  massive,  nearly  compact,  porphy- 
ritic  felsite,  and  grey,  fine-grained,  pyritous,  calcareous  and  felsitic  p^isite 
rock,  weathering  like  a  breccia,  and  mixed  with  impure  crystalline 
limestone  and  fine  porphyritic  diorite.  Similar  outci*ops  of  »layeted 
rock  occur  in  all  the  branches  of  this  brook  and  othera  of  the 
neighborhood. 

McPhail  Brook,  the  next  important  stream,  exposes  plaster  for  s^^^^n^pimiiBrook. 
distance,  underlaid  by  felsitic  rock,  containing  calcite,  quartz  and 
serpentine,  and  passing  'into  altered  argillite.  These  are  asso- 
ciated higher  up  with  crystalline  and  semi-crystalline  limestone, 
containing  felspar  and  quartz,  in  waving,  contorted  bands.  Higher 
still,  crystalline  limestone  is  more  abundant.  The  usual  alternations 
and  mixtures  continue  over  great  areas.  Argillite-felsite.  quartzite- 
felsite,  limestone-folsite,  all  occur.  The  quartzites  are  often  fantastically 
contorted,  as  well  as  the  limestones  and  mixed  rocks.  The  greater 
part  of  this  brook  rises  from  springs  near  the  road  to  Glencoe,  on 
which,  also,  many  exposures  of  crystalline  limestone  were  seen. 

The  next  bi*ook  is  the  main  branch  of  River  Denys,  which  exhibits  j^j^^  Deoys. 
the  following  succession  above  the  Victoria  road,  the  rocks  being  much 
mixed: — 

1.  Brown,  coherent,  fine-grained  quartzite. 

2.  Bed  and  greenish  fine  and  coarse  syenite. 
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3.  BliiUh-^rtiy,  flne  fry ntKlline  limefltone.    The  acttui  conUt-t  of  Itiu  tyeiutu  is  )i«if 

«.  Dutk,  l>liii«b-gcey,  htghly  ulturoil  argillitu  and  frlnite,  rompiict,  joinUil,  btuken, 
r»ntflrt«il ;  veined  with  ijuiu-Ib,  calcipsr  nail  foUp&r ;  tatcoiic  in  Uin  joinU, 
lU  oiirilnut  n-IUi  the  limusloae  is  bIhuoUh,  luiil  the  twt>  seDUi  tn  h«  illt«r- 
mUwl,  nittl  piuu  into  each  other.     Thick  ur  thtu-U'dtleil. 

B.  Dlorlle,  lirocstona  Hml  qukrtlite. 

6,  Hl«<)l-(;ruy  ijitiirliilu  iiail  |ietro8iIt)i,  |uuui[ii|;  intu  itmly  iKmlnMed  felsiU, 

T.  IduuituttcU  ciii&rtsittM,  chieDf  of  groi^nUh,  tjroy  ntiil  wbitlifa  colon,  ooaupjing  a 
);roHL  ili»Ut)i'i>  in  Um  brook  ut>uvu  tho  first  fuoiler.  > 

8.  Above  Uiu  i|usrtitituB,  in  otiu  of  the  bmncheR,  nro  latninAtod  felnitos,  roambliiig 
tile  <)nArtaiteB  in  color  and  l«xture,  aiiit  mixod  with  or  pasting  into  pettlj 
mit-MMHiIiiat.  tunumentbla  dataiU  mDcetnins  Biieh  inixturM  tniKhl  be 
fpvmi,  but  would  bti  of  nu  nsu.  The  chief  ft^nttiro  \a  that  oo  griut  tnMa  of 
liineBtoQe  appoarB  in  the  lower  part  of  thie  bntok  itml  lU  brancboa,  mixturv* 
being  very  frcqaciit. 

Q.  LimoatonH  aud  dark  gri'y  feliite.     Tho  former  i»  uftvu  iterpenliiioiis. 
10.  Wind  ro<^k»,  with  aorpeutinn  in  the  joiuta )  HomultniDi  apiclotii.'. 
tl.  Conlortud  luioH-Hvhliit,  [laiutlntt  iiitn   iirgllliti),  ronUlnlng  veins  of  ijiiiirLi  lUid 
calcitpitr. 

Noar  llio  branch  -.if  Ihid  bi'ook,  which  comos  Irum  spring  iiear  John 
Mi;I>onaM'8(Gr»y),  mica-sohiHi and  pearly  argUliU),  peti-oaitox  and  othur 
t-ockH  occur;  and  on  tho  road  l^'oin  his  houao  to  BIuo'h  milU,  grey, 
alaty  dolritae  prorails. 

In  a  tributary  of  tho  Mull  Rivor,  adjoining  tho  eoui-eo  of  tho  Boutb^ra 
branch  of  tlio  liwt-uiotilioiierl  Jttroam,  similiir  rockii  appear ;  ari;il!itc, 
quartzito,  foleito  and  a  mixed  quartz-limestone  being  among  tho  fii-st  seen 
on  doaconding  the  brook.  Tliosoai'CHucceedodby  agroy,  coaiue  syenit*, 
overlaid  in  tn  rn  by  carboniferous  strata  of  tho  Mull  Eivor  valley. 

Crystallinclimestonc,  diorite,felBito  and  other  roe  kaof  tho  River  Denya 
serioB  are  mot  with  on  the  roads  about  Kowstoke  arid  Skyo  Mountain, 
n.  Near  Judson'a,  a  gi'uy  conglomorato,  which  extends  towai'ds  Mabou,  is 
unconformably  underlaid  by  bluish  laminated  felsite  or  argiUite.  On 
tho  Victoria  road,  towards  the  head  of  Whycocomagh  Bay,  laminated 
felsitfi  and  quartz-folsito,  compact  and  Gno  grained,  have  a  northerly 
dip.  Nearer  tho  bay,  blocks  of  limestone  occur  in  the  road,  followed 
by  mica-schist.  Tho  calcitos  of  WhycotMjmagh  ha»e  been  carefully 
studied  and  described  by  Dr.  Honoyman,* 

Devonian  (?)  Metamokfhio  Bockb. 

Rocks  similar  to  those  doscribod  as  devonian   in  tho  Report  for 

1877-78,  page  Iti  f.,  are  mot  with  in  Madame  Island,  occupy  nearly 

tho  whole  of  Guysborough  county  between  the  Strait  of  Canso  and 

Chedabucto  Bay,  and  again  appear  on  the  north  side  of  the  strait,  weet 

*  Trannelioai  of  tha  Nova  Scolian  Inititut*  of  Natural  Soiaaoa. 


RICHMOND,  INVEaNESS,  QDYSBOBOUGH  AND  ANTIOONISH.  33  P 

of  Plaster  Cove,  stretching  thence  north-westward  towai-ds  Kiver  Inhab- 
itantn.  Probably  also  part  of  the  country  between  the  Craignish  felsites, 
and  the  shore  is  underlaid  by  this  formation. 

Although  the  unconformity  between  these  rocks  and  the  carbon  if- Unoonformity 
erous  is  less  marked  than  that  which  exists  between  them  and  the  and  oarbonif- 
precambrian    series,    there  are  several  localities  where  it  cannot  be*"^"^* 
overlooked,  as  for  example  near  Arichat,  at  Lennox  Ferry  and  Guys- 
borough  Harbor,  where  the  carboniferous  rocks,  little  altered,  come 
in  contact  with  and  contain  pebbles  of  the  metamorphic  rocks.     At 
Lennox  Ferry  a  carboniferous  conglomerate  seems  to  hold  pebbles  of 
limestone  ixa  well  as  of  quartzite,  etc.,  so  that  unless  these  be  concre- 
tionary, the  limestone  at  the  quarry  may  be  regarded,  as  it  was  near 
St.  Petei*s,  as  the  highest  devonian  bed.     But  jvs  it  appears,  also,  to 
be  equivalent  to  that  of  Arichat,  and  as  this  rests  unconformably  upon 
the  underlying  conglomerate,  it  is  perhaps  better  to  regaixl  the  lime- 
stone as  the  lowest  carbonifei*ous  bed,  alteretl  by  the  volcanic  rocks  of 
St.  Peters,  which  thus  belong  to  lower  carl>onifcrous  time. 

Many  or  all  of  those  strata  may  belong  to  an  older  period  than  the  Possibly  more 
devonian.      Dr.  J.  W.  Dawson  found  in  the  straUi  of  Rocky  Bay,  east 
of  Arichat,  specimens  of  a  somewhat  obscure  species  of  llhynchonella,  FossUs. 
which  he  would  refer  to  the  silurian  formation,   on    the   analogy  of 
other  pai'ts  of  eastern  Nova  Scotia.     Nor  has  the  region  been  so  well 
examined  as  to  make  it  certain  that  several  groups  of  ixxjks  have  not. 
been  included  under  this  division.     That  there  are  more  than  one  is 
rendered  probable  by  theoccurrenceofnumbei*s  of  pebbles  of  quartzite 
in  the  conglomerate  of  Arichat.      These  pebblos,  it  is  ti*ue,  may  be 
Cambrian,  but  are  probably  in  part  newer.     This  question  can  perhaps 
be  settled  by  the  fossils  which  occur  in   many  parts  of  the  district, 
although  for  the  most  part  the  rocks  consist  of  shallow  water  deposits 
in  which  fossils  ai'c  few  and  obscure. 

The  thickness  of  the  strata  is  no  doubt  considerable,  although  greatly  Thickness, 
obscured  by  the  changing  dip,  and  the  impenetrable  nature  of  the 
country,  which  will  not  admit  of  close  examination.  Between  Itocky 
Bay  and  Lennox  Passage  alone,  there  seems  to  be  a  vertical  thickness 
of  at  least  10,000  feet,  and  other  sections  indicate  no  less.  In  general 
characteiti  the  formation  is  similai'  to  that  part  of  it  which  is  developed 
about  Loch  Lomond  and  Grand  River.  The  rocks,  including  the  lime- 
stone, are  for  the  most  part  greatly  contorted,  which  is  perhaps  another 
reason  for  placing  the  latter  at  the  summit  of  this  formation,  rather 
than  at  the  base  of  the  carboniferous  ;  but  a  crumpled  limestone 
is  seen  elsewhere,  as  on  Boulai'drie  Island,  where  there  can  be  no  ques- 
tion of  its  age;  besides,  the  overlying  sandstones  and  shales  near  River 

Bourgeois  are  equally  crumpled. 
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**  Betbi-o  pi'oceeding  to  desiiiibe  theete  rocks  as  thej  occar  along  the 
Stittit  of  Canao,  a  few  ailditioaal  lefeieuces  lo  thoee  eo«t  of  St.  Pet«re 
may  not  be  out  iif  plure. 

Ill  Uelter  Bt-ook,  below  the  St.  PeteiB  road,  good  exposures  of  shale, 
ttatidstoms  and  qiiarty-it^,  with  a  variable  dip,  are  followed,  near  the 
shore,  by  the  limegtoue  of  McNabCove.  Between  Locheide  aiid  McNab's 
Ijake,  the  Bame  slaty,  blue  limestone  is  in  place,  whoroas  in  the  neighbor 
ing  butTens  email  pieces  of  roddiHli  windslonc  ai-e  met  with.  Similar 
renj  sandstones  it)  many  of  the  cultivated  fields  of  the  vicinity  somr- 
time»  uti-ikingly  resemble  eajboniferous  rocks.  No  phywcal  feature 
marks  the  division  between  the  supposed  carboniferous  outliers  and  the 
deTooiaii,  perhaps  betause  the  former  lie  in  shallow,  limited  patches, 
protected  by  the  latter ;  nor  is  it  quite  certain  that  the  quai'tKit^^  pebblcH 
of  the  carboniferous  conglomerate  were  derived  from  the  devonian 
series.  Yel  there  can  bo  little  doubt  that  we  have  here  two  uncon- 
formable groups,  as  already  desci'ibed. 

To  the  eastward  of  the  schoolhouse  at  Lochside,  the  soft  red  cat- 
boniferous  rocks  do  not  extend  far,  piei.es  of  quartf.ite  being  in  the 
road.  This  will  lessen  somewhat  the  supposed  ai'ea  of  these  rocks  as 
shown  near  the  margin  of  the  map  for  1878,  before  they  had  been  s" 
well  studied.  The  limestone  near  the  schoolhouse  is  that  of  Biver  Tom 
and  McNab  Cove.  It  dips  at  a  high  angle. 
I  On  the  McCuish  road,  between  the  lakes  of  the  Luch  Lomond  chain 
;  and  imni«lia(cly  Iwvond  the  mill,  the  nwl}'  soil  of  the  millstono  ^ril 
begins,  uccumpanied  by  blucka  of  grey,  rusty-weathei'iug,  fine  aad 
coarse  sandstone.  'Qie  point  to  the  south  is  a  barren,  covered  wiUi 
innumerable  wintergreen  planta.  In  places,  blocks  of  very  compact 
quai-tzite  lead  to  the  supposition  that  the  country  is  underlaid  by  it 
Along  the  shore  of  the  next  lake  millstone  grit  is  scattered  in  great 
abundance.  On  the  roa<l  back  lo  the  Xyoch  Lomond  I'oad  from  tbe 
church,  the  blocks  of  wrinkled,  veined  and  slaty  limestone,  liko  that  of 
Rivor  Tom,  may  unconformably  overlie  the  quai-tzite  of  the  point. 

A  cursory  examination  of  these  devonian  and  millstone  grit  strata 
where  they  appi-oach  so  close  together,  might  lead  to  the  inference  that 
the  quai-tzite  of  the  former  was  but  a  highly  altered  development  of  the 
lattei'.  A  closer  study  of  the  rock,  however,  apart  from  the  straU- 
gi-aphical  i-elations,  leaves  the  impi-esaion  that  the  qnai-lKites  canoot  be 
altei'ed  carboniferous  sandstones,  any  more  than  the  conglomerate  ot 
L'Ai-doise  is  an  altered  form  of  that  of  the  Bras  d'Or  Lake.  It  u 
not  improbable  that  the  unconformity  of  the  various  series  at  Loch 
Lomond  is  complicated  by  faults,  the  steep  strike  of  the  millstone  grit 
along  the  East  Bay  Htlls,  and  other  facta  lending  countenance  to  this 
conclusion.    About  Black  River,  above  Grand  Biver  bridge,  and  alw 
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near  Loch  Cailean,  quarts^veined  quai*tzite8  are  in  places,  with  reddish,  Looh  Caiieaa. 
parplish  and  greenish  slates  and  conglomerates.  Blocks  of  carboniferous 
coDglomerate  occur,  however,  near  the  bridge,  and  on  the  Soldier  Cove 
road  is  a  probable  outcrop  of  carboniferous  rock. 

The  devonian  I'ocks  have  been  followed  already  from  Loch  Lomond 
to  Jerome  Point  near  St.  Peters.  Hei*e  they  are  cut  off  by  the  sea,  to 
emerge  again  on  Madame  Island,  where  they  are  largely  developed.  MiuUme 
On  Cap  le  Bond,  the  nearest  point,  red  and  green,  veined,  slaty  argil- 
lites  dip  N.  14^  E.  <  35^,  and  a  short  distance  to  the  westward,  a  grey, 
quarts- veined  felspathic  sandstone,  with  patches  of  conglomerate  forms 
reefs.  At  the  head  of  Goulet  Pond  outcrops  of  white-weathering  Goaiet  P<md. 
compact  quartzo-felspathic  sandstone  ai*e  seen  at  intervals.  Between 
the  Goulet  and  Descousse  the  following  descending  section  occurs,  the 
dip  being  S.  33°  E.  <  10° :  ^ 

rKET.  INCUKS. 

1.  Green,  pearly,  argillaceous  rock,  with  red  blotches 8  0 

2.  Red,  pearly,  argillaceous  rock 7  0 

3.  Green  argillaceous  shale 2  0 

4.  Red  and  green  mottled  argillaceous  shale 13  0 

5.  Greenish  and  red,  somewhat  sandy,  coherent  rock 5  6 

6.  Greenish  crumbling  sandstone 1  6 

7.  Bluish^rey,  flaggy  sandstone 4  6 

8.  Grey  quartzo-felspathic   sandstone,  in   rough,   jointed,    often 

nodular  beds 9        0 

9.  Greenish  areno-argillaceous  somewhat  crumbling  rock,  with 

patches  of  red 5        6 

10.  Red  argillaceous  rock,  with  large  green  blotches 15        6 

11.  Bed  and  green,  nodular,  arenaceous  rocks,  forming  rounded  pro- 

tuberances on  the  reefe 18  6 

12.  Grey,  compact,  quartzo-felspathic  sandstone,  full  of  veins 2  6 

13.  Red  and  purple  argillaceous  rock  with  small  green  spots 8  6 

14.  Quartz-veined  qnartzite,  with  green  blotches 25  0 

15.  Measures  concealed ;  probably  the  same  asH 4  0 

16.  Quartzite  like  14 19  0 

1 7.  Mea»ures  concealed 

Total  thickness 149        0 

At  Descousse,  one  of  the  largest  villages  of  the  island,  grey,  greenish  Descousse. 
and  whitish-gi*ey,  white-weathering  nandstone,  breaking  into  small 
irregular,  angular  pieces,  and  like  that  of  L' Aitloise,  occurs  east  of  the 
chapel  and  near  the  mouth  of  Descousse  Bi'ook.  Further  west  this  is 
associated  with  reddish,  micaceous,  argillaceous  sandstone.  In  Poula- Pouiament. 
ment  Brook,  greenish,  bluish  and  purplish,  coherent,  quartzo-felspathic 
sandstone  and  argillaceous  shale  are  finely  displayed.  To  the  westwai'd, 
on  the  shore,  rocks  are  seldom  exposed,  but  the  plaster  of  Lennox  Ferry 
has  been  traced  to  Benoit  Creek,  whence  it  probably  passes  to  the 
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south waiil  or  Jaiivrin  iHland,  or  ia  thrown  there  by  a  fault,  the  i-ockn  uf 
this  islund  buiiig iippnreiitly  lliu  Hiimi;  an  tlioiw aaun  on  tlie  ithore  buLwceii 
Ilawkwbury  am!  Port  HaHtingH, 

At  the  root  of  Qlat>gow  Poiut  tlie  HiiiidBtoiiue  are  very  wiberont,  and 
perhaps  of  devonian  age;  and  a  abort  diMtanoe  to  the  wiathwaH 
dui'k.grcy  ugilliii-eonN  uhalus  and  quarlxitvs  in  ulU,Tiial«  hiyers  rliji 
S.  31"  E.  <  m°.  Tho  laltcr  ot-cm-  uIbo  in  the  road  U'  Lo  Blanc  Harlwr. 
and  otibothsidoHof  tholtiitssoitu.  •Atthohoadof  tidiMvutvrthedipUsca- 
war'i  at  an  angle  of  20°.  On  the  i-oad  to  IlenoitOrcek  i)uartzit«  bari-oiw 
abound  an  fai-  aa  (Ji-aiid  Ijako,  Ihilowed  by  somewhat  bettor  land,  ^ndo^ 
Inid  by  dark  Hbale,  and  qiiartsitoa  like  thnao  mentioned  above.  The 
uonntry  towarils  the  head  of  Martinique  t.'ove  is  donbtful.  Bclwiwn 
Benoit  Ci-cek  and  Ijhc.  8oc,  quartzite  comvs  to  the  sui'faco  among  tho 
mai-shen  an<l  barreiia  through  which  tho  ci-eek  flown.  About  Ijac  Hoe, 
rid^ciH  of  eonglonieriite  and  Bandtttone  are  alito  abundant,  reMtMiihliug 
those  seen  near  Shaw  Lakcon  thoGrnmliquuroiul,  (irand  Lake,  Weal 
Arichat,  and  the  l)«ys  of  the  neighborhood,  bIiow  the  aame  rooks.  Tit 
country  from  West  Ariehat  U>  the  lakes  south  of  Gratut  Luke  is,  for  tJic 
most  part,  devoid  of  ti-eos,  rocky  or  marahy,  and  thieHy  occupied  by 
white-woatheririg,  nearly  compact  iiuartxo-felspathic  sandstone  or 
quartsrte,  like  that  of  the  Urand  River  barrens,  pui'pliab  ooano 
coiiglomei-atfl,  and  grey,  cohei-ent,  pebbly  ifrit.  Near  tho  village  of 
West  Arichat,  white  quartzite,  ilark-grey  argillite,  congloracrale  «id 
rt'ddiBh,  waving,  calciireoiw,  qiiiirli'-owi!  i<iiiids|yne.  wilh  green  fipots 
exhibit  a  variable  dip. 

On  the  eaatern  shore  of  Croighton  Island  reefs  of  grey  quartiite 
alternate  with  others  of  indian-red  or  purple  conglomerate,  and  purple 
and  greenish,  flaggy  and  shaly  calc-veined  sparkling  sandstone  and 
grit,  passing  into  the  conglomerate,  with  vugs  lined  with  quartz- 
crystals.  To  the  eastward  of  Pieard  Reef  they  are  broken  tlirough  by 
dark-green  or  bluish,  finely  crystalline,  soft  diorite,  four  feet  wide  and 
nnder,  which  runs  in  a  general  way  with  tho  bedding,  but  crosses  st 
times  from  one  layer  to  another.  Tbo  conglomerate  and  quartzite  are 
not  materially  altered  by  this  intrusive  i-ock,  which  is  not  unlikfl  some 
of  tho  i-ocks  to  tho  eastwai-d  of  St.  Petoi-s.  Nearer  Pieard  Eeef,  i 
larger,  black,  traj)poan  mass  occurs  on  the  beach.  To  the  westward  the 
following  section  is  ex£)0sed  : 


1.  Grey  nut-  anct  egg-cuDg1oniGrat« 60        0 

2.  Bluieh-grey  fine  org! Itaccous  shale 4        0 

3.  Orcj,  sparkliog,  qiiortiosc  sandstone 40        0 

Total  thickness 104       0 

A  short  disbiDce  further  west,  bluish-grey  sandstone,  grit  and  con- 
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glomerate  accompany  qnartzite  and  brighlrred  shale.  Neai*  Arichat  Arfchat  Head, 
Head,  finely  laminated  bluish -grey  argillo-arenaceous  shales  and  flags, 
full  of  small  coaly  impressions  and  p^^itous  nodules,  in  thin  layers, 
waving  and  greatly  contorted,  appear  to  sti'ike  into  the  conglomerate 
with  which  they  are  in  contact.  They  are  about  sixty  feet  thick, 
spotted  with  calcspar  and  jointed  at  irregulai'  intervals  both  at  nght 
angles  and  oblicfuely  to  the  bedding.  It  is  probable  that  these  corres- 
pond with  the  Arichat  dark  shales. 

On  the  eastern  Grid  Island  conglomerate  caps  a  bluish  and  buif, 
bedded  precambrian  felsite,  whereas  on  the  western  island  conglomer-  Grid  Isiaods. 
ate  is  the  only  rock  found. 

At  the  Jerseyman  Island  lighthouse,  a  red  and  grey  conglomerate  Jewoyman 
runs  into  bands  of  red  sandstone.  To  the  westwaixl,  thick-bedded 
greenish-grey  argillaceous  sandstone,  veined  with  calcspar  and  passing 
into  red  shaly  sandstone,  dips  N.  2^  B  <  20°.  Large  blocks  of  dark- 
bluish  limestone  are  found  among  the  bouldei*s  of  the  point.  On  the 
western  point,  a  thick-bedded,  light  green ish-gi*ey,  jointed,  quartzose 
sandstone  contains  numerous  seams  and  patches  of  calcspar  and  passes 
in  places  into  coarse  grit  and  conglomerate. 

On  Irish  Point,  north  of  Grid  Islands,  are  red  and  light-green  sand-  i™h  Point, 
stone,  conglomerate  and  grit,  often  calcareous,  with  lightrgrey  and 
greenish  limestone  running  into  grit  and  fine  conglomerate,  and  thin 
bands  of  black  limestone,  seamed  with  calcspar,  dipping  steeply  east-  Limestone, 
ward  in  waving  beds. 

To  the  north  and  west  of  the  felsite  bands  at  Arichat,  conglomerate  Ariohat  dark 
is  well  exposed,  and  with  quartzite  forms  the  bold  shores  of  the  lakes 
of  clear  water  south  of  Grand  Lake.     On  the  south  side  of  the  head  of 
Arichat  Harbor,  light  bluish-grey  tine  sandstone  is  succeeded  in  a  high 
bank  by  bluish  and  blackish,  polished,  micaceous,  graphitic  shales,  Fouib. 
dipping  about  S.  25°  B.  <  45°.      These  shales  contain  minute  onto- 
mostracans  and  strike  down  the  harbor  in  contorted,  nearly  vertical 
bedding.     On  the  roads  in  the  vicinity   conglomerate^   crops   out   in  Conglomerate, 
mounds  twenty-five  or  thirty  feet  high.     It  consists  of  pebbles  of  red, 
purple,  grey  and  white  quartzite,  sandstone,  argillite  and  felsite.     At 
Kanteleau  Point  it  cont.ains  large  pebbles  of  Louisburg  felsite,  and  is  Ranteieau 
succeeded  by  grey,  calcareous,  flaggy,  fine  sandstone  striking  N.  75°. E. 
vertically  and  often  assuming  the  form  of  grey  limestone  of  various 
degrees  of  purity,  sometimes  nodular,  with  calcspar  veins.     A  little  Limestone, 
further  east,  copper-green  or  purplish  conglomerate  is  again  in  place, 
including  large  blocks  of  quartz-felsite  and  quartzose  sandstone  or  grit. 
This  extends  as  far  as  Grosnez,  where  it  dips  N.  22°  B.  <  30°.   Quarter  Uroenei. 
of  a  mile  past  Flat  Point  the  dip  is  N.  18°  B  <  45°,  the  greenish  con- 
glomerate forming  a  bold  rocky  coast  on  which  the  waves  are  lashed 


(noLOfflOAi.  itntrcT  or  oahai 

inlu  rimm  Hit>l  KpritifT  liigli  inlo  tlic  air.  Ijoiig  valleyn  run  pantlliO  U> 
L]i«  Btrikct,  Nonii;  uf  ttiem  as  itkleli^  or  minute  tionlH.  In  t)ie  lin^I  brukci) 
w>vc  bcyoiiit,  finer  rockiK  are  a»i8(M:iat«d  with  the  coDgloinerate,  greenisb, 
whitish  and  reil>iiali  nandstone  or  quartzite  dipping  N.  25"  K.  <  60° ; 
and  similKT  rocks,  with  the  uldition  of  argillit«,  continn«  ati  far  a» 
'  Cabbage  Cove,  vrhere  the  coast  is  lower,  somewhat  less  rocky  and  baD 
tnoro  beaob. 

New  Lill)«  Aiim%  bright  fleHh-re<l  feletiu-  and  granular  qnartj.-Ielsita 
again  appear  frorii  Iwneath  Uiu  (^onglnmerate  which  iit  almoril  wholly 
conipo«w)  ot'th«irrninii.  This  oongliimeratooccnpies  the  coast  ■••  far  ai 
Jersey  Point;  it  in  bluish  and  grtxtniah-grey,  (Mjcastionally  rnddisb, 
voiy  coherent,  veined  and  blotched  in  every  dii-ootion  wilb  cftlrajmr. 
the  ijuantity  orcah-Hpiir  t>eing  as  remarhahio  an  in  many  oaHioiiilenHw 
congloinemtOH.  It  in  awMMtiatcd  with  small  and  ap|)arently  lenticulftr 
jiatcheit  of  Hoft,  veined,  calcarunuH  rock  and  grey  compact  quartsite. 

The  moBBy  and  rocky  barrens  of  the  greater  part  of  Petiulegrat 
Island  urv,  octapied  by  these  strata.  On  the  shore  near  Big  Arniw,  red, 
purple  and  greouJHh,  calcarwmH,  fine,  coherent  rocks  are  found  wiili 
greenish  and  grey,  veined,  felspathic  and  quarty-o-ful spathic  (UiDdi«toiiK 
and  coriglomerat4>. 

The  interesting  deposit*  of  Bocky  Bay  alone  remain  to  be  noticed. 
North  of  the  outlet  of  Shaw  Lake,  at  the  shoi-e,  coherent  grit  and  fine^ 
conglomcijitc,  with  thin,  irregular  veins  of  quartz,  dip  steeply  N.  25°  W., 
and  urc  foilMweiJ  by  purple,  greenish  ami  fjiey  grits,  indian-rixl,  flitggy 
and  sbaly,  arenaceous,  coherent,  harsh,  jointed,  cleft  and  waving  roclo, 
like  those  of  Salmon  Ci-eek  and  L'Ai'doise  (Report  for  I87T-8,  p.  17  f), 
Homelimeti  fi-iabic  and  pearly,  with  quai'tz  in  films,  blotcheu,  and  Tcias 
which  contain  much  chlorite.  The  different  varieties  seem  to  be  C4>n- 
fusedly  mbied,  the  sandstone  parsing  on  one  hand  into  fine  granular 
quartzite  and  on  the  other  into  compact  sandstone,  oflen  almoel 
replaced  in  the  bedding  and  across  it  by  veins  of  quartz  and  calcspar. 
The  slates  break  into  their  component  interlocking  plates^  giving  the 
beds  a  waved  appearance.  They  do  not  seem  to  contain  fosdils. 
Quai-tzose  and  felspathic  rocks,  usually  very  compact,  prevail  to  the 
village  of  Rocky  Bay  and  on  the  road  to  PetitnoE,  some  of  tbe  finer 
beds  yielding  carbonized  plants. 

South  of  the  outlet  of  Shaw  Lake  a  good  section  of  these  rocks  is 
presented,  in  descending  order,  as  follows: — 

SconoH  or  Dztohiut  Booii  at  Booxt  Bat. 

1,  Co&gloineiata,  groebiab-grej  and  reddish,  rough,  and  simiUr  to 
ifaat  of  L'Ardoise ;  coDtaining  pebblet  ofeTerr  alie  in  a 
parte  ot  different  kind*,  but  chieflf  of  line  grit  OMapoaed 
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of  felsite  and  quartz ;  often  rusty,  with  a  purplish  or  red- 
dish tinge  pervading  the  cleavage  planes.  The  pehhles 
are  of  quartzose  sandstone  and  quartz ite — derived  from 
rocks  like  those  of  Framboise  and  Fourchu,  but  perhaps 
silnriao^-together  with  granular  and  compact,  felsitic 
and  sjenitic  rocks  of  the  Lonisburg  series.  Dip  N.  29** 
W.  <  47" 22 

2.  Orey  and  bluish-grey,  often  flaggy,  quartzo-felspathic,  micaceous, 

rippled  shales,  seamttd  in  all  directions  with  films  of  calc- 
spar,  and  containing  broken  fragments  of  Cordaitet 7 

3.  Qreenish  argillo-arenaceous  shale,  rippled  and  containing  Cor- 

daitet ;  fnll  of  calcspar  streaks  and  veins  which  run  across 
the  bedding  and  in  it,  and  also  in  the  joints  and  cleav- 
age planes.  This  passes  downwards,  into  coherent  pebbly 
grit.  In'  places  rusty  on  the  surface  and  greatly  waved. 
Dip  N.  38**  W.  <  47*' 11         9 

4.  Indian-red  and  purple,  argillaceous,  flaggy  sandstone,  with  green 

calcareoos  blotches  and  beds 13  6 

5.  Light-green  argillaceous  shale 0  2 

6.  Light-green  argillo-arenaceous  shale I  4 

7.  Argillaceous,  shaly,  crumbling  rock 0  8 

8.  Greenish,  argillaceous,  flaggy  sandstone 1  3 

9.  Indian-red  and  purple,  green-spotted  argillo-arenaceous  rock. .  .13  6 

10.  Argillo-arenaceous  flaggy  sandstone.    All  are  greatly  waved  but 

not  sufficiently  to  interrupt  the  continuity  of  the  bands. . .     1         4 

1 1 .  Measures  concealed 4        0 

12.  Light  greenish-gprey,  calcareous,  argillaceous  and  arenaceous 

shale,  containing  plants  in  great  profusion ;  serpentine 
on  some  surfaces ;  seamed  with  films  of  calcspar.  Dip 
N.  39"  W.  <  52* 16         0 

13.  Grey  and  blackish-grey,  shaly,  argillo-arenaceous  rocks,  full  of 

plants 36        0 

14.  Light-g^y,  brown-weathering    sandstone,    passing  into    fine- 

grained conglomerate      14        0 

15.  Indian-red  argillaceous  sandstone.    In  the  red  rocks  no  plants 

were  seen 18        0 

16.  Meaiares  concealed.     Dip  N.  19"  W.  <  34" 38        0 

17.  Dark-grey  argillaceous  shale,  full  of  plants ;  calcspar  veins.    A 

calcareous  concretion  two  inches  in  diameter. 5  6 

18.  Light  greenish-g^ey,  flaggy,  argillaceous  sandstone.    Plants....  7  0 

19.  Light-g^ey  sandstone,  passing  into  conglomerate 4  6 

20.  Red,  purple  and  green  sandstone 1  10 

21.  Red  and  green,  crumbling,  shaly  sandstone 2  6 

22.  Red,  purple  and  green  sandstone 0  8 

23.  Red  and  green,  crumbling,  argillaceous  shale 1  9 

24.  Bright  green  argillaceous  shale 4  0 

26.  Light  greenish-grey,  flaggy,  alliaceous  sandstone,  with  plants 

in    great  profusion.    Becomes  thick-bedded  and  green 

below 6        1 


Plunti*. 


Calcspar  veins. 


PifintB. 


Plants. 
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2(1.  I'm  Jill:  nnd  ^'rcen,  molUod,  argillitroouH  Bnuilxtone I 

37.  Piiriilu,  B|Mil(e(l,  itrgilliKcou«  MUiilsUini',Nhnl]r  and  Uiiok-beddcd, 

BiKuneil  witli  caili'Rpnr , 9 

as.  (lrfeii<iili-gref,nrgillw.'ooiiB  BittidHtone,  ftill  of  c-nlcBpor 2 

i9-  Om;  I'Inj  nnd  Kaiidrtonp  in  alti)m»b<  lafon.'. 3 

311.  hight-fiTey,  Sne-gniaed  rnoglAiniinifai 1 

31.  Ar|i!l1ui'(.'ou8  vbAlc  pasaiiiK  into  KamUlolKt • 1 

3S.  Ltght-grp;  RTJt,  with  jilmita,     Not  ull  sMti I 

33.  Hi«wir™ci>nc™1ed.     Dip  N,  33"  W.    :!  42" S 

:u.  nlnUh  arRillnceoiiii  shAle  wiUi  lArge  ooncretJAns 1 

Xi.  Ibirk   lil'ilxb-graj,  wnvlng  Biindntonc,  witb  uouoaioiiiil  jiUi'liw 

ot  conglomemti' i  scnmod  willi  cttlrapor 2i) 

:*6.  Dg^httT  KaTidHtonc  iHuoting'itito  Khalp,  pubbly,  wuvliig,  Rcinii'liiii<:M 

li7.  Km],  ptirpip  And  grrm,  rippleil,  arjiillHfM-ouH,  Ehsly  imiid»h>iii', 

villi  doubtful  mBrkinffn  of  rtwnids T 

39.  Sriicbt-creon  Hhalf  argilljt(> 1 

.18,  Rrd  and  purpln  cjilnnromis  snnilHtone,  nbnlj  in  pMrt » 

40.  Durh  grey  luiil  blue,  Haggy   )uid  Rbaly,  argillMcoiM  HtndsUine. 

aFUinul  with  caU'ito.    ImprenionH  of  brokaii  plHatf 2i> 

41 .  (lT«onltib-eTcy  roii);lnnioi*te,  pamloii  into  tinggy  BHmlHtonp 6 

43.  CouKlot"<^<i>t<^j  piuulDg  into  and  altnriuitiiig  with  siiHlHtuii''  (unl 

Rh&l(!,  of  rod,  green,  purpte  aod  other  colnrs,     Tliirkni'm 

fiidt>finile. 

43.  HetmureR  rTinonftlod  by  a  sand  bi'Ach,  beyond  which  ff  iKito  in 
expOHud  n™r  Fourgipr  Point,  nnmnformabty  overlaid  by 
rackH  Hiinilar  to  those  jni>t  dciicrib«d 

ToIhI  thicknoHB 3;i! 


i    I 


Rocky  IsIbIb.  The  Eocky  Isleti^  nre  of  cousin merate,  which  al  the  cswlein  eni)  of 
the  main  inlet  dips  N.  <  Cft".  At  the  western  end,  the  dip  in  N.  4° 
W.  <  45°.  Although  ulighlij'  bent  in  ptaeos,  the  strike  is  always  well 
delined,  running  along  the  iHlet-4. 

Ouyshormigh  Devonian  Kocfo.^Thc  sti-atigrnphical  contiimity  of  the 
devonian  strata  of  Madame  inland  is  interrupted  by  Janvrin  Island  and 
the  watoi-s  of  Clhoilabncto  Way,  but  they  reappeai"  on  (he  shores  of 
GuyBt>oroiigh    county   opjiowite.     Ininie<lintely  south  of  the  pond,  al 

EddyorSand  Ijkldy  01'  Siind  I'oint,  red  and  gixtcn,  mottled,  argillo-arenacooiia,  com- 
pact rock  dips  N.  19°  W.  <  45",  underlaid  further  south  by  bluish  and 
greenish  nrgillaceouH  slmle,  witli  cohoi-ent,  jointed,  micaceous,  arena- 
ceous shale  and  flaggy  sandstone,  full  of  ii-onstone  nociiilos  and  blol^ihea 
and  small  veinn  of  calcsj>ar,  alternating  with  thick  l>andH  of  bright  red 
shale.  South  of  Red  Jlend,  gi-ey,  line,  rompaet,  quart7,o-fel spathic 
sandfilone  occurs,   succeedetl,  on  the  point  north  of  Cape  Argos,  by 


RICHMOND,   INVERNESS,    QUYSBOROUaH  AND  ANTIGONISH.  41  F 

grey,  reddish  and  purplish  conglomerate,  somewhat  fnable,  having  a 
northerly,  moderate  dip.  These  rocks  are  not  unlike  the  finer  beds 
of  Madame  Island,  but  the  proportion  of  fine  to  coarse  sediments  is 
here  revcraed.  On  the  shore,  westwai'd  from  Eddy  Point,  bluish  and 
grey,  and  mottled  red  and  green,  ripple-marked,  argillaceous  shale, 
with  more  coherent,  thicker,  beautifully  waved,  arenaceous  layers, 
form  steep  cliffs,  striking  parallel  to  the  water  for  a  great  distance. 
In  a  brook  flowing  from  a  lake,  about  a  mile  and  a  quarter  west  of 
Eddy  Point,  bright  indian-red  and  greyish  argillite  is  exposed  on  and 
above  the  shore  road.  At  the  mouth  of  Melford  Creek -are  reddish,  Meiford  Creek, 
grey  and  rusty,  fine  sandstones,  in  thick  beds,  followed  a  short  dis- 
tance above  the  i*oad  by  grey,  white-weathering,  quartz-veined, 
quartzose  sandstone,  passing  into  conglomemte,  and  associated  with 
indian-red  sandstone  and  argillite.  The  dip  is  variable.  Several  falls, 
ranging  from  eighteen  or  twenty  feet  downward,  occur  in  the  grey 
sandstone.  In  the  north  branch,  bluish-grey  felspathic  shale  dips 
westerly,  at  an  angle  of  50°,  above  the  bridge,  on  the  Middletown  road 
In  the  east  branch,  grey  argillaceous  sandstone,  with  indian-red  and 
bluish,  shaly  ai'gillite,  form  cascades  of  considerable  beauty.  Near  the 
confluence  of  the  north  and  south  branches  are  other  falls  over  haixi, 
grey  quartzose,  argillaceous  sandstone  with  variable  dip.  In  the  south 
branch,  similar  rocks  prevail,  and  near  the  Middletown  road  indian- 
red  argillaceous  shale  dips  N.  70®  W. 

Greenish-grey  quartzose  sandstone  and  argillaceous  shale,  the  latter  possiK 
marked  with  vegetable  impressions  and  a  shell,  like  Modiola^  occur  with 
conglomerate,  grit  and  quartzite  between  Melford  and  Steep  Creeks. 
Above  the  falls  of  Byers  Brook,  near  the  road,  the  following  strata  are  Byen  Brook, 
cut,  with  a  steep  easterly  dip  : — 

1.  Grey,  coherent,  quartso-felspathic,  coarse  grit  and  conglomerate,  with  patches  of 

greenish  and  purplish,  fine,  micaceous  sandstone,  streaked  with  calcspar, 
and  broken  by  joints. 

2.  Purplish,  fine,  micaceous,  argillaceous  rock  and  reddish  sandstone. 

3.  Grey  and  whitish,  sparkling,  coherent,  quartzo-felspathic  sandstone  and  grit,  with 

large  blotches  of  milky  quartz.     Like  the  rocks  of  the  Grand  River  barrens 
and  Arichat. 

4.  Purple,  coarse  sandstone,  grit  and  conglomerate,  forming  falls. 

At  the  source  of  the  bi*ook  a  wood-road  runs  through  marshy  spimce- 
land,  underlaid  by  rocks  like  those  of  Lynch  Creek  near  St  Peters. 
Rocky  pasture-land,  wet  spruce-land  and  mossy  barrens  extend  back 
some  distance  from  the  shore,  and  between  the  wood-road  and  Steep 
Creek,  long,  parallel  ridges  of  conglomerate  form  a  country  scarcely 
less  barren  than  Petitdegrat. 
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I.    SUHVBT  OF   CANADA. 


1  n  Htwp Ureek  nn>\  nn  the  iMRib  ut'Ilio  tn!if,'liborhoo<l  oimilnr  exposures 
occur.  The  Mi.Wk-town  i-hikI,  ticjir  Mulfonl,  atceuda  u  hill  of  wliiU^ 
weatlienng,  quartao-tblflpnthic  gril,  congli^mcraU),  an'l  greeniisli, 
coheittiit,  Nomewliat  pearly,  splintory,  argillmruous  ohale,  which  ore 
Heon  at  intei-raU  an  htr  Of  Uiddlotuwii.  Between  thie  fiettlement  and 
Birchtown,  dry,  rocky  barrens  exhi  bit  blocks  of  oonglomerato  and  sarni- 
titonc,  precisely  like  thiwc  of  the  barrens  of  Grand  River  ami  l»>ob 
Lomond.  Thick  Iwds  of  these  rocks  are  seen  in  the  bwln  of  nil  Uii- 
Btroamts  and  will  be  more  tally  descriljed  hereafter. 
-.  The  Ka«l  Pirate  Harbor  Brook,  n  mounUun  i^tream,  affords  good 
exposures  in  the  iWlowing  descending  oiiier,  above  the  shore  road  :— 

1.  Orcy,  flue,  ybtj  coherent,  quartsii-reliipathic  uudMone,  like  tbnt  at  the  foot  »f 

Loch  Lomond. 

2.  Orey,  fine,  miiAoeouH  wuiditaDe,  solt  and  Rhaly,  or  hud  and  npUntery,  ttrimtl; 

joiDlcd. 
'A   Orey,  flui-  auidHtone  and  grit,  WMlheriog  lighb-Ted  und  purple.     Much  (.^alopai 

ia  tlie  joint*.     Tlii:  coBriter  ^Tit  seems  wbully  couipoeed  orayeQiti)  drbrii. 
4.  Fucpk-  and  uteeaMi,  HOiiietimeH  luotUed,  Hue  ftDd  i^^arm  roi'kn,  in  a  gtirgo. 
B,  (in-eoiih-itTej  roctu,  ol  every  depvu  of  lextunt,  veined  witli  iioartx.     A  ruwrow, 

b'lauUrul,  wjudy  valley,  oool^ried  by  high,  green  banka, 

6.  VArioiiii  coherent  rocki,  chiefly  mare  or  leM  conglomeritic,  continue  for  a  Ktt»i 

diKtanee. 

7.  OrocDliili  and  grey  slate  and  qoarts-Teined,  quartiMelitpatbiu  BBndHtoQe. 

Piirfillol  ridifcs,  like  those  before  deseribeii,  of  conglomerate,  grit 
and  sandstone,  run  along  the  shore  between  Pirate  Harbor  and  Steep 
Creek,  separated  by  small  valleys.  Some  of  the  clifls  are  mural; 
sometimes  they  run  and  rise  on  the  bedding-planes.  The  clearings  in 
the  vicinity  are  occeedingly  rocky,  coherent  blocks  lying  about  in 
great  proftision. 

In  the  West  Pirate  Harbor  Brook,  light-bluish-grey  felspathic  sand- 
stone is  often  present.  Near  the  shore  occars  a  succession  of  beauti- 
ful foils  over  qnartzite  and  sandstone,  in  flaggy  or  thick  beds.  Still 
nearer,  grey  sandstone  and  grit  are  associated  with  argillac«oas  shale 
and  congtomerat*.  In  the  north  branch,  similar  rocks  give  rise  to 
falls  of  considerable  height.  As  the  hills  on  the  south  side  of  the  Strait 
of  Canso  rise  abruptly  to  a  height  of  from  two  to  six  hundred  feet,  the 
brooks  usually  rush  down  in  steep  rapids,  gorges  and  cliffs. 

At  Pirate  Harbor,  a  limestone,  probably  the  same  as  that  found 
at  St.  Peters  and  Plaster  Cove,  is  underlaid  by  whitish,  often  sfaaly 
qnartzo-felspathic  sandstone.  About  a  mile  to  the  northward,  at 
McLean's  quarry,  the  limestone  rises  into  a  high  cliff,  and  is  sncceeded 
towards  the  shore  by  plaster  and  soft  rocks.  Behind  the  limestone, 
and  apparently  dipping  in  the  same  direction — B.  <  50°— 'is  a,  bed  of 
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gvey,  fine  nandstone,  underlaid  by  pebbly  Handsione,  grit  and  con- 
glomerate, succeeded  by  dark-bluish  micaceous  slates,  enclosing  thin 
bands  of  sandstone.  North  of  the  brook,  ledges  of  grey,  tine  con- 
glomerate produce  rocky  pasture-land. 

At  Wylde  Cove  is  a  fine,  greenish  sandstone,  which  might  make  Wyide  Cove 
good  flags.  On  the  road  from  this  cove  to  the  New  Glasgow  road,  at 
a  mill,  grey,  pebbly  or  conglomeritic  grit,  coherent,  and  composed  of 
syenite  detritus,  or  friable  and  reddish,  veined  with  quartz,  brings 
to  mind  certain  I'ocks  of  Madame  Island.  On  the  New  Glasgow 
road,  near  the  fork,  bluish-grey  shales  occur,  which  follow  the  i*oad 
for  a  great  distance.  They  are  argillaceous,  and  include  bands  of 
light-grey,  quartz-veined,  quartzo-felspathic  sandstone  and  grit,  which 
may  be  examined  in  the  adjoining  brook.  Further  up  this  brook,  grey, 
massive  grit  appears,  accompanied  by  barrens,  on  which  weathered 
blocks  are  everywhere  present.  The  hardwood  hill  on  the  right 
hank  displays  cliffs  of  bluish-grey,  somewhat  crystalline  limestone 
or  impure  clay-rock,  in  half-inch  layera,  weathering  soft,  and 
producing  excellent  soil.  At  the  foot  of  the  hill  is  a  hay-marsh. 
On  all  the  wood-roads  in  the  neighborhood,  and  around  Grant 
and  Summers  Lakes  and  their  feedera,  blocks  or  outci*ops  of 
quartz-veined,  jointed,  rough,  felspathic  sandstone  and  grit  occur, 
thick-bedded  or  massive,  occasionally  passing  into  more  argillaceous 
rock,  the  country  being  for  the  most  part  barren  or  covered  with  small 
spruce  and  uninhabited.  Furthei*  west,  on  the  New  Glasgow  road, 
quartzose  sandstone  is  associated  with  greenish-grey,  micaceous, 
jointed,  finely  laminated,  slaty  argillite,  full  of  minute  veins  and 
blotches  of  milky  quartz.  Near  a  small  settlement  and  post-ofiicc, 
greenish  and  bluish  shaly  ix)cks  have  a  southerly  dip. 

On   the  railway,  and  a  short  distance  south  of  the  county  line  a  Dyke  on  the 
dark-green,    calcareous   diorite    cuts    bluish-grey,    qaai*tzo-felspathic,  q°®  ^^JJJJ'J 
flaggy  sandstone  and  splintery  argillite.     It  is  generally  finely  ci-ys-  JJnnUes!*^""** 
talline,  with  the  grains  of  hoi*n blende  and  felspai*  distinct,  but  like 
many   of  the  Salmon    Creek    dykes,  passes    into    compact   felsite, 
and  contains    cubes   of  iron    pyrites.     The  joints   are   coated  with 
calcspar  and  a  soft,  chloritic  mineral,  and  some  of  the  planes    are 
slickensided. 

At  Auld  Lake,  the  lowest  rocks  of  this  series  are  greenish-grey,  fine,  c^^^^  ^f 
felspathic  sandstone  and  grit,  quartz-veined,  and  interstratified  with  JjJJ"***"  .*°<^ 
conglomerate,  forming  i-ocky  and  often  baiTcn  land,  with  cliffs  and'*^®''^- 
hills.     Blocks  of  red  syenite  also  occur  along  the  road,  rolled  fi*om  the 
adjoining  hill,  which  runs  out  to  Cape  Porcupine.     In  Auld  Brook,  a 
short   distance  above  the  mill,  near  the  shore  road,   is  a  light-red 
qaartzose  conglomerate,  the  pebbles  of  which  are  quartzite,  felsite 
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iiml  reddinli  fine  quHi'tz-folHito.  Il  weattiors  wh)tish-p-ey,  nn<l  pitsso 
inhi  qu;irl7.0'riilH)Mttliic  uamUtono,  quarbiiU)  or  gi'il. 
»"  In  a  brofik  at  tlie  Hoiith  end  of  (,'a]>c  Porcnpino,  not  i'ar  above  the 
roail,  Uiiicili-gi-oy,  lainiimUMl,  ourtby,  Hlruitkml  liroeHtone  dips  almut 
N.  15"  K.  <  20°,  wK'dotxIod  iramo(liiiU>ly  by  Kigb  cliffn  of  dark-bluish- 
grey  qt]artJ'A>-fbl spathic  eandstoDe  or  qunrtxiU),  ncnrly  compact, dipping 
a.  ftO"  W,  <  75°,  aatwciatwl  with  Hoft«r,  bluinh-grt»y,  fine,  miciicoijns, 
join1«cl  Handstonc,  HlickeiiHidcd,  and  full  of  jointa,  §tAined  with  cslcapar. 
In  the  neighboring  lipids  are  fine,  Hgbt-groy,  qaarW-voin»ci  grit  and 
qiinrtxite,  with  white -weathering,  very  coherent  eonglomerate,  grit 
and  ai^illit«,  rough,  and  veined  with  quarts,  beneath  which  is  the 
syenite  of  the  hill. 

North  of  the  cable  landing,  at  the  north  end  of  the  felii<ite  bosK,  tlie 
sboi-e  ex|to<ieB  fine,  whitish  and  bluiMh-gitiy,  Haggy  hikI  tKick-btMhleit 
quarlxo-felttpallnc  Kandntone  and  grit,  Homelimes  sofY,  urgillaceoiis  and 
(■■alnartwiiM,  but  goni'rftlly  coTnjMiet  and  oohoront.  These  ai-e  unconform- 
ably  underlaid  by  l1<«h-rod,  tiiimpact  and  granular  febito,  quartz-felsite 
and  syenite.  Thi"  IowomI  beiis  of  grit  are  very  calcai-oous,  and  often 
obscurely  nodular.  In  uther  cases  syonit*  is  overlaid  by  syenilic 
congloroflrale  and  grit,  with  thin  beds  of  argilhuteous  shale.  Further 
north  ai-e  bluish-grey  and  reddish,  fine,  ai^illacooUB  and  sandy  tihal«fl, 
like  those  of  Rocky  Bay,  full  of  small,  i-oundod,  concretionary  ft>rms, 
with  a  calcaroiius  «pot  in  the  centi-e,  emulating  coprolites  or  encriniles. 
Mica  is  abnndiint,  and  liouhlful  niarkii|gs  of  plants  iicc  frt'quenflv  sei'n. 
Rough  cliffM  of  grit  and  finer  i-ock  oflen  contain  a  great  deal  of  calc- 
spar ;  and  some  of  the  i-ocks  ai-e  concretionary,  and  show  obscure  lines 
of  cone  in  cone,  or  have  the  small,  bright-green,  calcareous  spota  so 
common  in  conci-etionary  limestones.  The  concretions  ai-e  oflen  pure 
limestone,  and  the  rock  il^^elf  an  impure  lime.sfoue  or  strongly  coherent 
marl.  It  'i»  associated  with  fine,  ayenilic  grit  and  splintery  sandatone, 
sometimes  arranged  brick  thshion  by  joiniM  at  right  angles  to  the 
bedding. 

On  the  shoi-c,  between  Havre-au- Bouche  and  North  Canso,  rocks 
resembling  those  of  Eddy  Point  are  met  with  in  the  following  de.scen d - 
ing  order: — 

1.  BluiBh-grey  »indBt«ne,  with  a  tingo  of  red,  compact,  micnreouB  and  feUpAthiu, 

oReo  poHsing  into  ripplMl  and  waving areoaccoDB Ebaie,  Hometimes  purplish 
and  brigbt  grccu,  witb  a  few  tbin  calcspar  vuinB. 

2.  RcddiBh,  grey,  liliiieli-gruy  and  greenish  aigilloceoas  and  arenareonB  shales,  full 

of  liroken  planta.  Traces  of  coaly  mailer,  one  or  two  obscure  ferns,  and  ■ 
small,  doubtful  Maiiola.  Vugs  of  calrepnr  and  qiiartE,  and  leDticuiar 
layers  of  bluish-grey  limegtoae,  in  rolls  six  inchon  thick,  or  in  layers  of 
uniform  thtckneu^  which  overlap  one  another.     There  are  also  bartd«,  two 
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feet  thick  and  downward,  of  grey,  fine,  coherent,  calcaroo-felspathic  sand- 
stone. 

3.  Crumpled  and  rippled,  calcareous  shales,  with  thin  layers  of  calcareous  sandstone. 

Some  of  the  rocks  weather  into  globular  masses,  but  are  otherwise  like 
the  rest. 

4.  The  most  important  member  of  this  section  is  a  liDiestone,  light-bluish-grey, 

flaggy  and  shaly,  veined  and  drused  with  calcspar,  crumpled,  of  every 
degree  of  purity,  but  seldom  quite  pure  ;  highly  bituminous,  but  seems  to 
contain  no  fossils  except  obscure  plants.  About  twenty-five  feet  of  this 
limestone  were  seen.  Perhaps  it  is  a  depauperated  form  of  the  plaster  and 
limestone  of  Plaster  Cove  and  Pirate  Har)>or,  in  which  case  the  rocks  just 
described  will  also  be  carboniferous.  Beds  of  limestone  seem  often  to 
change  into  gypsum,  and  the  pjaster  reported  to  have  been  found  in 
digging  wells  at  Havre-au-Bouchc,  on  the  strike  of  this  limestone,  may  be 
of  this  nature.  . 

5.  Greenish-grey  and  grey  quartzo-felspathic,  massive  sandstone  or  quartzite,  like 

that  of  Loch  Lomond,  'full  of  veins  of  quartz  and  calcspar,  underlies  the 
limestone.  It  passes  on  the  one  hand  into  L'Ardoise  conglomerate,  and 
on  the  other  into  fine,  dark-bluish,  argillaceous  rock,  crumbling  into  long, 
narrow  pieces,  and  containing  lenticular  masses  of  limestone. 

Near  the  mouth  of  McDonald  Brook  is  a  dark-green,  calo-veinod Trag«f 
trap  in  contact  with  dai'k-bluish  quartz-felsite,  very  fine  in  texture,  Brook, 
probably  an  altered  quartzo-felspathic  sandstone,  but  not  well  seen. 
Above  the  road  this  brook  displays  dark-grey  argillaceous  shale,  com- 
pact, felspathic  sandstone,  and  conglomerate,  containing  pebbles  of 
red  and  white  quartzite  and  felsite.  Beyond  the  brook,  towai^s  the 
mouth  of  Archie  Pond,  are  many  outcmps  of  conglomerate,  like  that 
seen  on  the  backlands  roads  up  the  rocky  hills  in  the  vicinity,  associated 
with  reddish  and  bluish  shaly  sandstone  and  conglomeritic  grit. 

The  Guysborough  road,  neai*  Pirate  Harbor,  passes  over  quartz- veined.  Pirate  Harbor, 
white-weathering,  often  micaceous,  quartzo-felspathic  sandstone  and 
shale,  underlying  rocky  barrens,  and  intei*stratified  with  nut  and  egg- 
conglomerate,  very  like  that  of  Arichat ;  and  at  PiAte  Hai-bor  these 
rocks  form  a  steep,  rocky  hill.  Around  the  Goose  Harbor  Lakes,  on 
both  sides  of  this  road,  similar  rocks  appear,  crossed  in  eveiy  direction  o^borough 
by  a  net- work  of  veins  of  milky  quartz,  with,  in  one  place,  an  indian- 
red  argillaceous  shale.  On  the  road  from  these  lakes  to  Middletown, 
greenish  quartzose  grit  is  met  with,  as  well  as  blocks  of  argillaceous 
shale  and  sandstone.  At  the  outlet  of  the  lakes,  greenish  quartzose 
sandstone  dips  N.  45°  W.  <  53*^.  Beyond  Clinton,  grey  and  bluish, 
somewhat  pearly,  coherent,  often  papery,  splintery  shales,  and  massive 
bluish-grey,  white-weathering  quartzo-felspathic  sandstones,  form  a 
country  like  the  Grand  Eiver  barrens.  As  usual,  the  sandstones  are 
fall  of  quartz-veins  and  blotches,  and  associated  with  nut  and  egg- 
conglomerate,  containing  pebbles   of  whitish  quartzite    and  felsite. 


4fi  V  nsoLooicAL  soavET  or  canada. 

Between  Cliut4jii  ami  BoyUtoii  are  occuHion»l  outcrops  of  gi-eeniBh  and 
purplUb  argilUioeoiiH  flhale  ami  s&mlHtonf,  ac  well  as  qiuii-tzvoiued  con- 
glometiite.  The  coart  from  (luysborouirh  to  Tracadie  liiMplays  greonish 
oolmrenl  slHleM  ami  i|iiart»-viiinu(l  <]UarLeiteK. 
l'n"onforipi»i.ie  On  (JuyHlK)rimgh  ilarboi',  north  of  StJtr  Point,  i-ocka  in  jrenenil  like 
dnraDlrtii  »n<l  thoui  ol'  thci  fenl  of  lli6  counti-y — t|Uarl»>-i'el8patliio  aandHlotie  ainl  slat*, 
ftriUfiiiiiyt-pebbty  anil  coiijjiomoi'itic  grit,  grey,  whit«-weathering  Bandstone,  ftlll 
bof.  of  (juarU — have  aiiigb,  o been ro,  eantei-ly  dip.     Many  small  i|Ha)-t»-vag8 

I  exliiititdi-uay  crystals  of  (|narU  and  chlorite.     At  Star  Point,  these 

rouks  ai-e  overlaid  by  larboniferoua  alrata,  containing  pebbloa,  evi- 
dently deriveil  from  them.  Hear  Star  Point,  similar  rocks  are  again 
unconformably  overlaid  by  carlmniforoiiit  eonglomerate.  On  the  road 
which  runs  oastwanl  fi-om  thie  [wint  thore  i»  a  hiil  composed  of  white 
and  grey- weather  in  jr.  tine  sundutono  or  quartxite,  grit  and  conglomerate, 
i-eiiembling  quartsi^febite  or  Louiabiirg  bi'oiuia,  for  which  they  might 
be  mistaken.  They  ai-o  full  of  vein»  and  blotches  of  milky  qiiartu, 
holding  chlorite  and  grains  of  magnetic  iron  ore. 
Near  the  carbonileroua  limertt^oue  of  Guysborongb  Haibor  is  an 
outcrop  of  grey  quart/.ose  santlstone,  grit  and  conglomerate.  The 
iionglumoral«,  like  that  of  Arjcbat,  coarse  and  fine,  forms  roi'.ky  hills 
About  Marshall  Point.  In  some  places  it  resembles  a  quartz-felsite; 
in  others  it  has  large  pebbles  of  red  and  grey  syenite  and  felsiie,  and 
is  veined  by  quartK,  containing  ranch  chlorite.  At  Uadley  Cove,  near 
the  moutb  of  Quysboroagh  Harbor,  are  greoniah-grey,  qnartx-veined, 
micaceous  sandslones  and  ahales,  rather  soft  and  crumbling,  with 
purplish  and  greeniMh,  mottled,  bematitic,  rippled  sandstones,  showing 
obscure  fucoidal  raarkiugs,  and  strongly  resembling  the  rocks  of 
McNab  Cove  and  Rocky  Bay.  Some  of  the  shales  contain  veins  aod 
blotches  of  calcspar,  which  often  bui'sts  asunder  their  planes  of  jointing 
and  bedding,  so  us  to  give  then)  the  appearance  of  calcareous  breccia 
or  conglomerate^  Similar  rocks  of  the  hardest  and  most  coherent 
kind  ai-o  present  in  all  the  roads  and  fields  of  tho  neighborhood. 
Stmtrt  Pond.  A  short  distance  west  of  Stewart  Pond,  shale  and  conglomerate  snr- 
round  a  bill  of  ti-appean  and  felsitic  rock.  Nothing  was  seen  to  deter- 
mine whether  this  is  older  or  newer  than  the  shales;  but  Lt«  compoeition 
leads  to  the  strong  presumption  that  it  is  a  boss  of  precambrian  rock. 
OresotiroaMidOn  the  shore,  gooil  exposures  of  tho  devonian  rocks  occur,  in  contorted 
oopper.  cliffs,  thii-ty  feet  high,  holding  large  masses  of  iron  ore.    They  comprise 

blaiah,  grey,  greenish,  purplish  and  reddish,  sbaly  and  thick-bedded, 
quartz- veined,  tine,  quarUo-fe  I  spathic  sandstones  or  quartiitea,    with 
PImu.  blackened  impressions  of  minute  plants.     Traces  of  hematite  and  green 

carbonate  of  copper  occur  in  the  Joints,  of  which  there  are  many,  in 
quartz-veins  and  in   thin  sheets  of  quartz  in   the   bedding  planes. 
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These  are  precisely  like  the  strata  of  Rocky  Bay.  The  sand- 
stones pass  into  grit  and  fine  conglomerate,  associated  with  shales 
full  of  beautiful  veins  of  caleite  of  various  colors,  sometimes  mixed  ^^^^^  ^^^^' 
with  quartz.  One  banded  vein,  two  feet  or  more  in  thickness,  with 
interlocking  crystals,  chiefly  of  dog-tooth  and  calcspar,  has  a  north  and 
south  trend,  a  high  and  variable  dip,  and  many  branches  or  side- 
veins.  Another  vein,  three  feet  thick,  is  formed  of  laige  iuteriocking 
crystals  of  dog-tooth  spar,  sometimes  an  inch  in  diameter,  with  drusy 
cavities  lined  with  the  same  mineral.  Some  of  the  veins,  also,  are 
brecciated  or  contain  pieces  of  the  enclosing  rock. 

But  nowhere  can  these  strata  be  studied  to  better  advantage  than  in 
the  nvers  that  run  in  a  southerly  and  south-easterly  direction  into 
Chedabucto  Bay,  all  of  which  can  bo  followed  from  the  sea  to  their 
sources.  Owing  to  the  undulating  nature  of  the  beds,  no  estimate  can 
at  present  be  given  of  the  thickness  of  the  strata,  which  will  never- 
theless be  described  in  a  general  way.  It  will  be  noticed,  on  reference 
to  the  map,  that  long  stretches  of  the  rivers  run  on  the  strike. 

In  Clam  Harbor  Lake,  bluish-grey  sandstones  of  the  usual  character  ^j^,^'****' 
are  seen,  and  near  the  outlet  are  curiously  knobbed  and  wrinkled  by 
the  water.  The  brook  which  flows  from  Sundown  Lake  forms  a  series 
of  rapids  and  falls  over  soft  ai*gillaceous  shale  and  grey  conglomerate, 
composed  of  pebbles  of  syenite  and  felsite  in  a  paste  of  fine  quartzose 
grit.  At  the  head  of  this  lake,  greenish,  very  haixl,  coherent  sand-' 
stones,  interstratified  with  greenish,  fine  shales,  include  masses  of 
milky  quartz.  In  01am  Harbor  Kiver,  above  Sundown  Brook,  greenish, 
coherent,  vertical,  felspathic  shales  or  slates  strike  N.  6^  W.,  and  in 
the  west  branch  similar  rocks  give  rise  to  wild  rapids.  Nearer  the 
Guysborough  road,  felspathic  sandstones  and  shales,  sometimes  papery, 
contain  blotches  of  mi  iky  quartz.  Mossy  marshes,  reaches  of  still 
water  boi*dored  by  roses,  and  wet  fern  land,  interrupt  the  n>cky  rapids 
of  the  upper  part  of  this  river,  but  in  many  places  it  is  more  picturesque, 
the  banks  high,  the  bed  clean  and  shingly,  overshadowed  by  hardwood 
trees.  Above  the  Middletown  road,  the  prevailing  rocks  are  bluish, 
greenish  or  brightrgreen,  rough,  pearly,  slaty  argillites,  often  greatly 
contorted,  interstratified  with  thin  layers  of  pyritoas  quartzo-felspathic 
sandstone.  These  often  pass  into  hard,  felspathic  i*ock,  with  large 
veins  and  blotches  of  highly  crystalline*  quartz,  including  chlorite, 
iron  pyrites  (which  may  have  led  to  the  search  made  in  them  for  gold)  Seareh  for  gold, 
and  aggregations  of  quartz-crystals  in  small  druses  or  large  prism- 
pyramids;  or  wherever  the  slaty  structure  is  obscure,  into  very  evenly 
bedded  shales.  Just  above  Birchtown,  a  large  colored  settlement,  they 
form  a  fall  or  series  of  falls,  twenty-five  or  thirty  feet  high,  and  are 
hard,  pearly,  smooth,  polished  and  papery,  having  sometimes  a  pur- 
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piisb  or  raddinh  mottle  '■iig<^,  hikI  i-untaining  whitiab-grey  chert  in 
maty,  (MJiici-otionnry  iiodulos.  'I'lio  slnty  tlunvu^  is  easily  det<x'I«d 
when  Llie  I'ock  ih  broken. 

Ruliiw  tho  Midillctowii  road,  Olam  flarbui-  River  cuta  ttiroiigli 
grttOHirth-gix.)y  »nd  UuUh  (^iiarUito  niid  colioroitt  hIihIo  or  alstu,  willi 
ti  titigu  or  purplv.  The  cook  called  (innrtsit^  iet  hero,  a»  clHowhurcs 
(ifleii  a  ((iiHrtziMo  or  qitai-lro-fblm  path  its  ruiniliilone,  with  vaiiih,  w>intv 
lim«t<  eight  Irii'litm  thiek,  whirh  U[)piiitr  to  bo  ulwiiyti  bai-reii.  Lowei' 
down,  inUiao-red  i[tiarUcite,  panxitig  iiiUi  urgilliKiM^ous  tuiudstune,  iit  aiMo- 
ciftttsd  with  lighl^gi'uun  and  bhiluh  nhnlu  TfiDso  i-ockij  exLeiid  io  gorg« 
and  cliffy  Ui  the  8lu>ri?  titiul,  boluw  whioli  greenish  hUiU'  untl  iniiiau-red 
urgillilc  are  ttumotimes  Hoon  in  h  cnltivutod  intcrvulu. 

On  Md'hei-aoii,  Cai-cy,  Roaud  and  W<'lsli  LakuH,  und  the  bi-ookei  aii'l 
riiuiin  ortlieir  uolghlHM'hood,  aimilur  nhiden,  ijuartisiteti  and  conglnmi'- 
raltiH,  olained  with  huniatite,  aro  abundant. 
IU«  IslTlloiBl         ^^'^y^*''  Ileiid  exhibllM  a  walmon-colorod  jointed  conglomei-ato,  not 
unlike  thut  of  Ai'iohat,  ucMOuiated  with  grey  grit  and  ciingloinuriit*!  iii 

»variublu  bodding,  und  uiiduiluid  by  tine,  hurd,  iudian-ial  nandntotio  luid 
KrgillaaHiuH  HhuUt.  The  pa»I«  in  of  quai-tK-felHite,  uiiil  Lha  puItbiuH^ 
which  range  in  eizo  from  cixiounubtio  punx — ofgruuninh  ant)  uUmon- 
colored  relHit«undquartii-felHit«.     Hematil« occurs  in  Uioew  rooks. 

The  liankH  of  reddish  boulder  clay,  between  Ragged  Uojid  andOyttler 

Potidj  show  only  blciukd  of  line  ijiiartxiU.-j  ijidtan-red  iU'gillu(!tH>im  sund' 

Btone,   and    bard,   greenish-grey   conglomerate,    witb   pobbtos   of  red 

syenite,  quartz  and  qunrtzito. 

Ouoio  iiiirbor        GooHo  Harbor  River  displaya,  below  the  Welali  Ltike  road,  the  follow- 

•"'"■  ingHtrata;— 

1.  (irecniah,  felB^thic,  shaly  gaailDUiiK.', 

2.  Orceiiisb   and  reddish,  slialy,  raicaceoua  ur^jillitt',  grit  mid  fiue   cod  g  loin  oral*:. 

The  foregoing  rucks  were  ugcq  in  a  amall  branch,  i|iuirter  of  a  mile   below 
the  rood. 
PbnUi.  3.  Quartzo-relnpathic,  coa]iact  KitDdstooe,  coarse  grit  and  conglnm orate,  with   Hfaaly 

an<l  tbkk.bcddod  rocks,  like  tboee  of  Kocky  Bay,  tCany  finely  conimiD- 
uted  piaiita.  Thu  surface  in  ufben  covered  with  knotty,  calcareous  concre- 
tions, and  the  eandy  shales  are  lipplcd. 

4.  Argillaceous  slialc,  with  an  njiproacb  to  staty  cleavage, 

5.  While  quartaile  and  line  grit,  with  purplish  streaks;  full  of  small  quarti  veius,  io 

which  are  chlorite  and  lulcitt) ;  interstiatiSed  with  beds  of  soft,   contorted 
argillaceous  shall). 
Probable  buw    6.  Grey  griti  resting  U|ion  wh&t  appears  to  be  red,  coarw  syenite,  but  may  lie  only 
ofiyenite,  g  syenitlc  grit.     The  conglomerataa  previously  seen  qont«n  pebblea  chiefly 

of  qoArtzitfi,  and  ttie  felsite  pebbles  in  them  arc  not  of  this  bright  rcit 
Tariety.  On  the  right  bank  of  tho  river,  ordinary  blalsh,  grcoiiiBh^rey  and 
reddish  qoartso-felspathic  grit  and  saodatone  tvrc  in  place.     Other  grite  and 
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conglomerates  succeed  lower  down,  fonned  chiefly  of  red  syenite,  a  boss  of 
which  probably  comes  to  the  surface  here. 
7.  Qoartzite,  arenaceous  and  argillaceous  shale  and  coherent  grit,  full  of  quarts  and 
calcspar  veins.  Reddish  and  purplish,  greenish  and  grey  shales,  often 
mottled,  extend  a  considerable  distance,  forming  a  beautiful  valley,  sur- 
rounded by  rocky  cliffs.  The  river  widens  into  a  small  pond,  about  three 
quarters  of  a  mile  above  the  bridge  on  the  shore  road. 

Above  the  Welsh  Lake  road,  Goose  Harbor  Biver  exposes  fine 
felspathic  sandstone,  grit,  conglomerate  and  allied  rocks ;  and  just  below 
the  Middletown  road,  cliffs  of  nearly  compact  quartzite,  like  that  of 
Grand  River  barrens,  is  interstratified  in  massive  beds,  with  bluish- 
grey,  coherent  argillaceous  shale,  and  somewhat  soft,  quartz-veined, 
cohei-ent  sandstone.  Above  the  bridge  the  river  is  very  rapid  and 
rongh,  or  lies  in  long  stretches  of  creek,  the  country  being  rocky  as  at 
the  head  of  McNab  Brook.  Higher  up,  grey  conglomerate  also  occurs. 
Cascades  and  gorges  often  exist  where  the  brook  runs  along  the  strike 
of  these  rocks. 

In  the  Meadows  Brook,  a  short  distance  below  Dorsay's,  outcrops  of  ^^^^^ 
these  strata  are  found,  as  follows : — 

1 .  Fine  quartzo-felspathic,  quartz-veined  sandstone  and  greyish  argillite. 

2.  Light   g^en    and  purplish,  often  mottled,  somewhat    soft,  though   coherent, 

splintery,  slaty  argillite,  dipping  N.  60**  E.  <  46**. 

3.  Bluish  and  reddish  argillite,  in  thick  beds,  with  quartz-veined  sandstone.    Very 

like  the  rocks  of  Lynch  Creek. 

4.  Bluish-grey,  micaceous  argillite,  about  eighteen  feet  thick,  in  flaggy  bands,  easily 

separable  into  shales.  Sometimes  the  layers  are  sandy  rather  than  argil- 
laceous, but  very  fine.  There  is  no  slaty  cleavage,  but  the  rocks  are  greatly 
jointed  and  traversed  by  small  veins  of  calcspar  and  pyrite.  Diligent 
search  detected  a  few  small  pyritised  markings  of  plants,  the  broadest  of  pianti. 
which  measure  only  one- twentieth  of  an  inch,  and  are  longitudinally  striated. 
Others  are  much  finer,  branching  at  an  acute  or  right  angle  firom  a  central 
stem.  They  bear  a  strong  resemblance  to  certain  parts  of  Ptilophyton.  p^Uopkvton  f 
Busty-weathering  calcspar  veins  abound,  small  and  irregular,  white  and 
broadly  crystalline,  holding  traces  of  iron  and  copper  pyrites,  as  well  as 
chlorite  and  minute  grains,  perhaps  of  talc.  The  shales  break  with  a 
conchoidal  fracture.  The  lowest  are  light  green,  soft,  rough  on  the  surface, 
passing  into  sandy  rock,  with  quartzose  masses  and  veins. 

5.  Greenish  and  grey  contorted  shales  and  soft  sandstones  extend  to  the  shore  road, 

with  red,  thick -bedded  sandstone  and  argillite,  and  purplish  and  greenish, 
mottled,  coherent  argillite.  In  the  joints  are  sparkling,  drusy  crystals  of 
quartz.  Sometimes  imbedded  masses  and  lenticular  layers  of  brown- 
weathering,  compact,  bluish-grey,  pyritous  ironstone  appear ;  also  doubtful 
organic  forms,  one  of  which  resembles  a  broad  Cythere^  and  a  few  obscure 
fucoids.     Some  of  the  rocks  are  brecciated. 

On  the  shore  road,  near  the  Oyster  Ponds,  are  ridges  of  greenish  Oyster  Ponds. 

•    '  4 
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areno-arerl laceona  shale,  with  btotchoB  of  qnartz,  and  occasion&l  out- 
crops of  light  reddish-grey  quartzo-felspathic  grit,  or  very  compact 
qiiartzit*.  Above  the  road,  in  the  Oyster  Pond  Brook,  is  a  dark-grey, 
micuceouB,  ar^illo-ai-enacoous  shale,  neamed  with  calcepar  and  with 
a  soft.  eerpcDtinous  substance  between  the  layers.  This  contaiiui 
^aiadites(T)  and  probably  fish-spines. 

Devonian  Boclts  of  Inverness  County. — Betarning  to  the  east  side  of 
the  Strait  of  Canso,  wo  Snd  rocks  very  like  those  of  Qoyaborough, 
underlying  the  limestone  of  Plaster  Cove.*  They  consist  of  greenish, 
fine,  spotted  qaartzo-fel spathic  sandstones,  wholly  different  from 
those  seen  between  Hastings  and  Hawkesbury;  associated  with 
dark-greoDish,  veined,  vei-y  coherent  shale  and  sandstone,  Arichat 
conglomerate  and  black  shales,  containing  markings  of  narrow 
stems  of  pUnte.  A  little  farther  north,  grey,  very  mica- 
ceons,  somewhat  coherent  sandstone  and  coarse  grit  are  anderlaid 
by  crumbling,  grey,  slaty,  argillaceous  shale,  jointed  and  broken, 
very  much  altered;  underlaid  in  turn  by  grey  sandstone.  The  dip 
is  vai'iable,  easterly  and  south-easterly.  Grey  and  bluish-grey  slates 
succeed,  followed  by  a  concealed  interval,  after  which  felsitic  and 
syenitic  rock  Is  on  the  beach.  Beyond  the  feisite,  dark-purple, 
coherent,  slaty  argillite,  like  that  of  Rocky  Bay,  occurs.  The  actual 
contact  is  concealed,  so  that  it  is  uncerlnin  whether  the  feisite  is  in- 
trufiiTe  or  precambrlan.  Conglomerate,  like  that  of  Madame  Island  and 
Cape  Porcupine,  now  forma  a  rocky  point,  with  sheer  cliffs.  It  is  asso- 
ciated with  veined,  neai'ly  compact,  grey  sandstone  and  grit,  and 
extends  to  Long  Pond.  In  the  fields,  behind  this  pond,  these  rocks, 
with  reddish-grey,  fine,  coherent  sandstone,  overlie  feisite  and  diorite. 

HeffernaD  Bi-ook  again  displays  the  contact  of  the  feisite  and  con- 
glomerate. The  latter  is  grey,  with  a  tinge  of  red,  very  compact;  the 
pebbles  nearly  all  consisting  of  feisite  and  quartz-felsite.  There  is  also 
a  very  coherent,  grey  and  greenish-grey,  jointed  grit  a  compact, 
bard,  slaty  rock,  stained  with  hematite,  and  a  qnartsite,  with  veins  of 
quartz  and  bright-green  streaks.  Associated  with  these,  in  intervals 
between  the  older  rocks,  is  a  dark-grey,  soft  argillite,  with  hema- 
tite in  the  joints.  The  dip  varies,  as  will  bo  seen  from  the  map.  The 
alternation  of  altered  and  leas  altered  beds  is  noticeable. 

Beneath  the  limestone  at  the  quarry,  a  mile  and  a  half  fi-om  Hastings, 
on  the  Victoria  road,  are  outcrops  of  whitish,  coherent  grit  and  con- 
glomerate, with  many  veins  of  quartz,  apparently  overlying  the  feisite 
of  the  hills.  On  the  same  road,  near  Brown's  mill,  and  on  Lake  Hortoo 
road,  quartz- veined,  compact,  coherent,  splintery  grit  and  sandstone 
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occur.  North  of  the  mill,  the  rocks  more  closely  resemble  those  of 
Salmon  Creek,  being  purple  and  grey  quartz-veined  grit,  conglomerate 
and  sandstone,  often  very  rough,  forming  barrens.  Busty- weathering, 
friable,  micaceous  rocks,  full  of  broken,  carbonized  plants,  in  one  place 
dip  steeply  S.  B.  <  45°. 

On   the  General  Line    road,  near  Queensville  Brook,    are  rocks  gjj^^J"^"* 
probably  also  of    this  age— light-purplish,  quartz-veined,   compact, 
fine  grit  and  conglomerate,  the  pebbles  consisting  largely  of  quartz. 
Bluish-grey,  fine,  friable,  shaly  sandstone  occurs  in  one  of  the  brooks, 
not  far  above  the  road,  and  blocks  are  found  in  the  country  adjoining. 

Near  the  shore,  at  Horton  Brook,  coarse,  coherent,  grey  quartzose  Horton  Brook, 
sandstone,  conglomerate  and  fine  grit,  jointed  so  as  to  obscure  the 
dip,  form  a  rugged  country.  Higher  up,  massive  outcrops  overlie 
hills  or  knolls  of  felsite  in  the  fields.  The  distribution  of  the  felsite  is 
very  irregulai*.  Near  a  tributary  from  the  Victoria  road,  an  ^^yg^la- ^Jjjjj*  o»[^^ 
loklal  variety  occurs  near  greenish  and  grey,  fine,  micaceous,  felspathic  preoambrian 
sandBtone  and  quartzose  grit ;  but  its  relation  to  them  was  not  clearly 
made  out. .  Another  equally  indefinite  outcrop  of  fine  diorite  occurs 
above  the  tributary.  In  a  bi*ook  flowing  into  Lake  Horton,  one  quarter 
of  a  mile  north  of  the  outlet,  is  an  outcrop  of  grey,  fine  quartzite,  with 
perhaps  a  westerly  dip,  associated  with  ledges  of  grey  grit.  Around 
the  lake,  coherent,  coarse  gi'ey  conglomerate  and  quartzose  grit  form 
a  rocky  shore.  In  the  large  brook  flowing  into  the  west  end  of  the 
lake  grey  fine  grit,  with  a  westerly  dip,  and  greenish-grey,  coherent, 
micaceous  sandstone  are  followed  by  grey  amygdaloid.  It  is  possible 
that  the  latter  may  be  part  of  the  series,  but  it  does  not  appear 
to  have  metamorphosed  the  surrounding  rocks,  and  is  probably 
older.  Massive,  fine,  micaceous,  grey  and  reddish,  friable  or  coherent 
sandstone,  grit  and  conglomerate  rest  upon  coarse  syenite  on  the  path 
from  the  head  waters  of  this  brook  to  the  General  Line  road. 

Below  Brown's  mill,  on  the  north-west  arm  of  River  Inhabitants,  Brown's  mill. 
there  is  a  transition  fi*om  the  shales  which  prevail  at  Dorton's  bridge 
to  the  following  sti'ata : — 

1.  Reddish-grey,  ruRty-weathering,  fine  quartzose  sandstone,  in  layers  three  to  nine 

inches  thick,  broken  into  blocks  by  joints.     The  dip  is  S.  42**  E.  <  43". 

2.  Coarse,  greenish-grey,  conglomeritic  grit,  with  specks  of  bright,  silvery  mica  and 

▼eins  of  quartz  and  calcspar,  so  crumbly  that  it  can  be  reduced  to  sand  by 
gentle  blows  of  the  hammer.  It  dips  apparently  N.  Sb'*  E.  <  35**,  but  is 
very  massive. 

3.  Still  ascending  the  brook,  we  next  find  grey  flinty  quartzite,  dipping  N.  65* 

E.  <^  SG*",  and  passing  into  reddish  quartzite,  as  much  veined  as  any  of  the 
Guysborough  rocks. 

4.  Dirty,  greenish-grey,  rusty,  slaty  argillite. 
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S.  Above  tha  mill-ponil  are  green) 8li-gr«]'.  fine  conglomsrale  and  grit  wiUi  srgil- 
laceoui  rockB  of  constderable  yariuly,  generally  grey,  greeniib  or  bluiih. 
Oi'CBdioiially  the  gril  is  u>  compact  that  the  graias  are  bardly  diittiligaub- 
able,  aud  eoiue  of  Ibe  Bner  varieties  form  a  compact  quartio-felspattdc 
rock  that  might  beloog  to  tfa*'  Louiaburg  scriet. 

T.  Somewhat  aoft,  though  cobereot  Madstone,   vith  Aricbat  congloinarate,   gny, 
krgillaceouK  shale  and  qtiattxo-felspathic  grit.     A  few  pieces  of  onlioaiy 
^  carboniferous  gandstoue  are  found  in  the  boulder-cUy. 

8.  Gieenisb-grey,  friable,  silvery,  micaceous  grit,  lihe  I.  Those  rocks  continue  to 
the  first  bridge  on  the  Gennral  Lioe  road. 

9.  Oreenfsb-grej  grit,  with  specks  of  silvery  mica ;  compact  quartzo-fel  spathic  grit; 
greenish,  grey  aud  reddish,  fine,  micaceous  sandstoue  and  grit. 

1(1.  Just  above  the  Louiaburg  feleites  of  the  brook  is  a  bluish -gmen,  Qtntj,  compact 
rock,  perhaps  an  altered  argillite.  with  very  compact  quartz-veined  quarliile, 
grey  coherent  grit  and  splintery  argillaceous  rock 

II.  Above  the  old  road,  from  the  Victoria  to  the  General  Line  road,  is  a  brishl-red, 
Blatir.  coherent  argillite,  followed  by  fine  grey  diorite. 

Brown  Brook,  not  far  Iram  the  fork,  euta  through  a  gr©y,   fine, 
oarbonifemu*.  finable  grit ;  and  highur  up,  an  indian-red  argillaceous  shalo,  not  very 
coherent,  with  friable,  fine  conglomeritic  grit,  more  nearly  resembling 
a  carboniferoas  rock  of  other  districts  than  that  osaally  Been.     Above 
a  path  to  the  school,  fine,   reddish  conglomerate  is  associated  with 
a  coarse  syenitic  variety.    The  comparatively  small  degree  of  alteration 
is  remarkable,  but  not  more  so  than  that  of  certain  Uttte^ltered  por- 
tions of  the  primordial  strata  of  the  Bras  d'Or  Lake.     Bright-red, 
utwith    slates    of  the   Louisburg  series  succeed    the   rocks   just  described, 
*"  and  are  sometimeB  with  difficulty  distinguished  from  them.     Perhaps 

the  conglomerates  and  other  red  rocks  of  this  vicinity  owe  their  color 
and  softness  to  having  been  formed  out  of  their  rnins,  although  the 
grains  and  pebbles  distinct  enough  to  he  identified  consist  of  syenite 
and  felsite,  which  have  resisted  abrasion  better.  Fragments  of  the  soft 
clay-rock  mentioned  in  the  description  of  the  felsite  series  (p.  12  r) 
appear,  however,  in  the  red  grit  and  conglomerate. 
rCamp  Sugar  Camp  Brook  displays,  above  the  Sugar  Camp  road,  a  greenish 
^  and    reddish -grey    quartzoso    sandstone,    somewhat    like    that    near 

Hartley's  waterfall,  Pii-ate   Harbor.     With   this  are  associated   fine 
reddish  sandstone  and  micaceous,  argillaceous  shale.     Similar   rocks 
extend   to  the  Victoria  road,  in   the  brook  and  fields.     Descending 
V  Brook.  Lamey  Brook  from  this  road,  the  first  rock  met  with  is  a  greenish- 
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grey,  coherent,  fine,  micaceous,  white-weathering  sandstone,  with 
veins  of  milky  quartz,-  interbedded  with  greenish-grey  argillaceous 
shale,  containing  fragments  of  plants.  The  rocks  are  much  jointed. 
Lower  down  is  a  fall  over  fine  quartzose  grit  and  sandstone.  The 
latter  is  very  variable,  being  sometimes  very  compact,  at  other 
times  quite  soft,  and  in  color  changing  from  greenish-grey  to  almost 
white.  Just  above  a  bridge,  on  the  road  below,  are  indian-red  argil- 
laceous sandstone  and  grit,  composed  almost  wholly  of  quartz ;  and 
associated  below  the  bridge  with  greenish-grey  quartzose  sandstone 
and  conglomerate,  containing  pebbles  of  light  colored  marble.  Grey 
shale  is  interbedded  with  the  sandstone,  which  passes  into  quartzite, 
and  is  succeeded  by  purple  and  green  mottled  calcareous  argillite, 
veined  with  calcspar,  and  containing  a  few  geodes  with  crystals  of  Q«odM. 
calcspar.    This  is  succeeded  by  the  Plaster  Cove  limestone. 

In  Lamey  Brook^  above  the  Victoria  road,  near  the  little  lake, 
bluish-grey  and  brownish,  grey-weathering,  micaceous,  thick-bedded 
sandstone  dips  S.  44°  B.  <  57°.  Outcrops  of  greenish-grey,  micaceous, 
argillaceous  sandstone  are  seen  as  far  as  the  old  road. 

A  good  many  exposures  occur  in  the  neighborhood  of  the  Sugar  sotmr  Camp 
Camp  road,  of  grey,  laminated,  micaceous,  argillaceous  shale,  with'^''^*^^ 
calcspar  in  the  joints ;  fine  purplish  argillaceous  sandstone ;  greenish- 
grey  quartzose  sandstone ;  mottled  micaceous,  argillaceous  sandstone, 
which  are  often  veined  with  quartz  and  highly  altered.    The  dip  varies 
as  shown  on  the  map. 

At  Donal^  McQuarrie's,  near  Dorton's  bridge,  hard,  grey  conglo- Dorton'i  bridce 
merate  is  overlaid  by  shaly  limestone.    Blocks  of  purplish,  softer  griW. 
and  sandstone,    and  of  grey  argillaceous  shale,  also    appear   near 
Donald  McKinnon's. 

Overlying  the  crystalline  limestone,  in  Queensville  Brook,  above  OaMnsriUe 
Mclnnes'  mill-pond,  are  beds  of  coarse  and  fine,  coherent,  light-reddish-  "^  ' 
grey,  slightly  micaceous,  felspathic  grit,  containing  seams  and  blotches 
of  pure,  white  quartz,  and  pebbles  of  reddish  felspar  and  quartz.  This 
alternates  with  indian-red,  fine,  argillaceous,  micaceous  sandstone,  and 
light-red,  compact,  jointed  quartzite,  grit  and  argillite,  calcareous,  and 
seamed  with  calcite.  With  these  is  found  reddish,  very  coherent 
conglomerate,  with  pebbles  chiefly  of  quartz.  The  lowest  bed  of  this 
series  is  a  grey  and  greenish  quartzite,  without  evident  bedding. 
Below  the  Victoria  road  these  rocks  present  the  following  varieties  in 
descending  order : — 

1.  Ore  J  and  purple  conglomerate  and  grit 

2.  Coherent,  purplish  and  greenish  argillite. 

3.  Bed-purple  marl,  with  greenish  and  grey   spots  of  lenticular,  concretionary 

limettone. 


^^B  54  r  oioLooiCAL  auKVsy  or  caskda.  ' 

^^H  4'  Beddlsh  coberent  gilt. 

^^H  e.  Bright  iDdian-red,  fine,  crumbling  aanditone  sud  grit  of  onUnsiy  carbomferoui 

^^B  up«ct,  dipping  S.  S3*  E,  <  42'. 

^^H  ti.  Qnj,  coherent,  co&ne  grit,  and  reddish,  rather  friable  conglomente,  like  UiU 

^^H  iie«D  in  tba  nortb-wMt  arm  of  Biver  Inhabilaata,  near  the  contact  with  the 

^^H  red  tlatj'  fel«ite . 

^^^H  7.  Orey,  coherent,  quartlose  sabdatoDe. 

^^^1  S.  Wbitiab,  fine,  jointtid.  quartio-relapaihicgrit,  with  epecks  of  e)Ivet7  tnica. 

^^^B  9,  Slatf,  grecnisb  shale,  like  that  seeh  near  Dorton'a  bridge. 

^^H  10.  Wbitlsb  congtomerati:,  Bparkliag  b8  if  wboUj  composed  of  quart*  ,  veuied,  •lit]', 

^^^1  micai:(nuij,  cobereht  nrgilllte,  grit  and  conglomerate. 

^^^H  11.  Qrceniab-giuy,  line,  micaceous,  coherent  mndstoae  and  slate,  with  s  teudehc;  to 

^^H  break  into  rEgolar  pieces.     Dip  S.  64°  E.  <  45°. 

^^H  12.  Ligbl.«rer   and  bluisb   limestone,  compact,   and  mor«   or  less  impure,  I  fe«t 

^^H  incbea. 

^^^H  13.  Oreenieb,  slaty  argilltle,  crumbliDg  into  knife  and  needle-shaped  piecos,  4  feci. 

^^^1  14,  Bed  coherent  grit,  3  feet. 

^^^H  16.  Quarti- Veined,  qoartiose  conglomerate,  forming  the  north  wall  of  a  cliffj  gorge. 

^^^1  16,  Very   cobeieat  conglomerate  and    grit,  quartt-reined  and  jointed,   esteod  to 

^^H  the  Victoria  road. 

^^H  Some  of  the  rocks  north  of  Graigniah  may  alau   be  devonino,  but  u 

^^B  the;  appeal'  mtber  to  Ut  carbouiferoos,  they  will  not  be  referred 

'  to  here. 

CA^BONlFEROrS   FoKMATION. 

Chanetar.  The  rooks  of  this  formation  are  generally  mnoh  leu  altered  than 

those  just  described,  althoagb  in  this  respect  there  ia  great  variety. 

For  while  the  sandstones  and  shales  overlying  the  limeBtone  at  Plaster 

tJove  are  nearly  as  much  altered  as  those  beneath  it,  some  of  those  of 

Biver  Inhabitants  are  little  more  than  hardened  sand  and  mad.     The 

Sabdiilskni.  aeporation  into  groups  of  the  great  mass  of  sediments  comprised  in  this 
formation,  within  the  region  to  which  this  report  refers,  is  extremely 
difficult.  It  itt  probable  that  there  are  at  least  two  unconformable 
series  as  suggested  by  Mr.  B.  Gilpin,  Ins^tor  of  Mines  for  No« 
Scotia;  but  the  unconformity  is  not  so  pronounced,  and  even  more 
difficult  to  trace,  than  that  between  the  devonian  and  lower  carbon- 
iferous rocks.  To  the  lower  of  these  gronps^  may  belong  both  the  coal 
seams  which  have  been  wrought  in  the  Bichmond  coalfield  and  tbose  of 
Upper  River  Inhabitants,  in  which  case  the  limestone  ofGlendaleis 
that  of  Plaster  Cove ;  the  coal  seams  are  identical,  and  the  shale  ia 
Biver  Inhabitants  containing  Leaia  leydii  is  on  the  same  horizon  as  that 
ontbeStrait  of  Canso  holding  the  same  fossil.  Moreover,  if  the  assump- 
tion that  the  St.  Peters  limeatone  is  also  that  of  Lennox  Ferry  be  correct, 
a  similar  Leaia  shale  should  occur  at  River  Bourgeois  and  Seal  Cor«, 
unless   UDcomformably  overlapped.       Then    the   "  coal  measuree."  of 
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Scott  Brook  would  represent  those  of  the  Eichmond  coalfield;  and  the 
highest  rocks  in  the  field  occur  in  the  syncline  between  Inhabitants 
Baain  and  West  Bay.  There  are  difficulties  involved  in  this  hypothesis, 
however,  connected  with  the  apparently  merely  local  development  of 
the  plaster,  limestone  and  coal  of  Little  Biver,  which  must  be  explained 
before  it  can  be  accepted. 

Several  fkults  traverse  the  region,  but  their  position  and  amount  Faults, 
cannot  yet  be  accurately  stated.  One  of  these  throws  down  the  Janvrin 
Island  strata,  and  is  perhaps  continuous  with  that  indicated  by  the 
steep  dip  along  the  Strait  of  Canso,  about  Bear  Island.  Another  runs 
from  the  south-western  extremity  of  the  North  Mountain  felsites  to  the 
westward  of  Molntyre  Lake,  thence  down  Little  Biver  south  of  the 
mine,  passing  to  the  shore  either  in  the  low  land  at  the  mouth  of  the 
river  or  on  Carleton  Head.  The  Carleton  Head  fault  is  probably  also 
a  continuation  of  that  which  strikes  the  Strait  of  Canso  north  of  Ship 
Point.  These  are  all  downthrows  on  the  west  side.  Minor  faults  are 
indicated  at  other  localities  as  in  White  Brook ;  and  in  tracing  the  coal 
seams,  several  are  stated  to  have  been  met  with. 

The  thickness  of  the  strata  is  about  22,000  feet;  and  this,  perhaps,  Bnormoaa 
represents  the  entire  section  of  the  several  groups  into  which  the  car-''^^*^*"' 
boniferous  formation  is  divisible  in  other  districts,  although  the  strata 
are  somewhat  different  and  the  coal  seams  of  less  persistence  than  those 
of  Sydney,  Port  Hood  and  Pictou  coalfields. 

On  Madame  Island  few  rocks  of  this  formation  appear.    On  theMa(Uiii«IiUuid 
shore  of  Bocky  Bay,  south  of  the  outlet  of  Shaw  Lake  and  on  Fourgier 
Point,  blocks  of  gypsum  are  met  with.    Near  the  head  of  Arichat 
EEarbor  is  an  outcrop  of  light-grey,  thick-bedded,  dirty,  pebbly  lime- 
stone, drused  and  veined  with  calcspar,  dipping  N.  16°  W.  <  30°.    No  Jjj,?^  of  *"* 
fossils  were  detected.    A  deposit  of  gypsum,  which  has  been  quarried  '^'^*®'**^ 
to  some  extent,  shows  about  ten  feet  high  in  the  bank,  and  dips  every 
way  from  the  centre  of  the  quarry  outward.    It  is  of  white,  bluish, 
mottled-white  and  grey,  red  and  other  colors,  selenitic  and  finely  crys- 
talline.   The  deposit  seems  to  be  surrounded  on  all  sides  by  conglomerate 
belonging  to  the  older  series.     The  soil  in  the  back  streets  of  Arichat, 
here  about,  is  carboniferous,  although  no  rocks  are  met  with.     Further 
west  the  gypsum  f^rms  mounds  and  behind  the  chapel  an  exposure  of 
dark-grey,  pure  or  sandy,  compact  limestone,  sometimes  nodulai*,  seamed 
with  calcspar,  containing  encrinite  stems,  but  apparently  no  other  fossils, 
lies  between  dark,  bluish-grey  felsite  on  the  north,  and  conglomerate 
on  the  south.    It  is  seen  for  about  sixty  yards  striking  indistinctly  S. 
75°  E.    That  this  does  not  form  a  part  of  the  conglomerate  series 
cannot  be  confidently  asserted.    Too  little  of  these  exposures  was  seen 
to  determine  their  relations,  but  probably  the  limestone  and  plaster  of 
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Aricbat  are  of  the  same  age  as  those  of  Lennos  ferry ;  oti  the  other 
hand,  the  limeatone  north  of  the  Crid  IslaDds,  may  be  newer  th&a 
devooiao.  The  two  are  different,  however,  the  latter  being  reddish  aod 
lenticular,  that  of  Arichat  bluish,  highly  crystalline,  and  very  like  thai  ■ 
of  St.  Pet«rs. 
limMtoDs  uid  Near  Lennox  ferry  is  another  important  outcrop  of  plaster  and 
iMiioi  tttrf.  limestone,  associated  with  reddish  conglomerate  and  light  indian-nd, 
sofl,  argillaceous  sandstone.  The  plaat«r  forms  mounds  and  pita, 
breaking  the  ground  up  in  a  remarkable  manner.  It  is  generally  white, 
bluish  and  pink,  good,  often  selenitic,  aad  associated  with  greenisfa 
and  reddish  mai-l.  The  dip  at  the  quarries  seems  to  be  N.  fi°  £.  <  25°. 
Barrens  surround  the  pits,  on  which  no  rocks  are  seen.  Limestone  ia 
also  lai'geiy  quarried  in  the  neighborhood.  It  is  a  bluish-grey  and 
grey,  dark,  bituminous  rock,  full  of  whitish  calcspar  in  veins  and 
Kmaili.  crystals,    and   containing   innumerable  foaails,  chiefly  encrinites   and 

brachiopods,  but  also  polyzoa  and  Ctmularia.  Crystals  of  iron  pyrit« 
and  dog-tootbspar  also  abound.     The  conglomerate  contains  a  gi-eat 

•  number  of  pebbles  of  the  Arichat  devonian  series — coherent  sandstone, 

quart^ite  and  uofter  shales,  not  so  compact  as  the  quartxite  pebbles  ol 
the  devonian  conglomerate,'  but  evidently  derived  from  rocks  like 
those  of  Descousae  and  Grand  Lake.  It  is  also  of  the  usual  c&rbooif- 
eroue  aspect,  little  altered,  rather  cmmbly,  and  very  calcareous.     One 

Li    iWDa       remarkable  circumstance  may  be  mentioned:  it  appears  to   contain 

cDDciDininte  pebbles  of  the  limestotio  worked  in  the  adjacent  quarry,  which  would 
make  this  also  of  devonian  age.  Perhaps,  however,  these  are  concre- 
tionary, and  were  formed  in  the  rock  daring  or  subsequent  to  itA 
deposition.  The  concretions  are  compact  and  splintery,  like  the  lime- 
stone of  Hobinson  Cove  and  St  Peters. 

HuUniqa*.  Between  Lennox  ferry  and  Martinique,  only  pink  soil  is  displayed, 

with  blocks  of  grey  sandstone,  containing  planta  sometimea  of  lai^ 
size,  and  purplish  and  indian-red  giit  passing  into  conglomerate.  The 
character  of  the  country  is  the  same  all  around  Glasgow  Point.  For  a 
short  distance  along  the  Martinique  roads  towards  Weet  Arichat,  rocks 
similar  to  those  between  Scott  Brook  aad  St.  Peters  are  present,  suc- 
ceeded by  the  underlying  slates  and  quartzites.  Limestone  and  gypsum 
are  reported  to  occur  on  Glasgow  and  Thorn  Points,!  but  their  being  in 
place  is  doubtfuL 

juTTin  IiUnd.  ^^  rocks  of  Janvrin  Island  are  interesting,  because  of  their  resem- 
blance to  those  of  the  north  side  of  Lennox  Passage,  although  they  are 
on  the  strike  of  the  devonian  rocks,  a  position  they  appear  to  occupy 
from  the  interposition  of  a  fault.  Xear  Dory  Point  huge  blocks  of 
shaly  limestone  and  gypsum  lie  on  the  reefs  and  in  the  banks  of  the 
outer  shore  of  Le  Blanc  Harbor.    The  ree&  of  Peninsula  Poiot  oonaist 
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PlanU. 


of  grey,  shaly  sandstone,  apparently  carboniferous.  On  the  south  side 
of  Janvrin  Point  red  and  green,  crumbling,  sandy  shales,  with  flaggy 
more  coherent  layers,  dip  about  N.  13°  W.  <  50°,  and  extend  in  fine 
cliffs  to  the  beginning  of  the  beach  at  the  head  of  Janvrin  Bay.  Just 
beyond  the  beach,  and  at  Thomas  Head,  similar  rocks  again  occur. 

The  highest  rocks  appear  on  the  north  shore,  about  two-thirds  of  a  Section  on  th« 
mile  east  of  Thomas  Head.     From  this  point  they  strike  both  ways  JanTiinliimad. 
for  some  distance  along  the  shore,  the  section  to  the  westward  being 
as  follows  in  descending  order : 

PBBT.    INCHBS. 

1.  Reddish  and  greenish,  waving,  rippled,  calcareous,  concretion- 

ary, fine  sandstone  and  argillaceous  shale.  In  cliffs  for 
ahont  a  quarter  of  a  mile  on  the  most  northerly  point. 
Dip  N.  2r  W.  <  77** 107         0 

2.  Grey  and  bluish-grey,  shaly  and  thick-bedded    sandstone, 

marked  with  glacial  strisB.    Comminuted  carbonized 

plants 30  0 

3.  Reddish,  greenish  and  grey  argillaceous  shale  and  sandstone.  56  0 

4.  Grey  and  greenish-grey  sandstone  with  broken  plants 18  0 

6.  Grey,  greenish  and  reddish  argillaceous  shale 12  0 

6.  Grey  sandstone 122    ^   0 

7.  Reddish,  soft,  argillaceous  shale,  .with  hard  red  and  grey 

bands 94        0 

8.  Greenish-grey  and  reddish  waving  sandstone 18        0 

9.  Reddish  sandstone  and  argillaceous  shale.    Dip  8.  57^  W  < 

67' 281         0 

10.  Grey,  greenish  and  bluish-grey  sandstone,  sometimes  shaly 

and  waving,  with  concretionary,  calcareous  patches. 
Often  rusty,  crumbling  and  broken.  Irregular  layers 
of  greenish  argillaceous  shale.    Remains  of  plants. ,»,       69        0 

11.  Red  argillaceous  shale,  with  hard  calcareous  sandstone  bands      55        0 

12.  Measures  concealed  by  a  marsh  and  beach.    Dip  N.  20*  W. 

<67' 652         0 

13.  Measures  concealed.    Occasional  reefis  of  red  sandstone  and 

argillaceous  shale * 147        0 

14  Reddish  sandstone  and  argillaceous  shale,  with  greenish  bands. 

Ripple  marks.    Dip  N.  20  W.  <  70" 103        0 

15.  Measures  concealed  by  a  large  pond 650        0 

16.  Occasional  exposures  of  reddish  and  greenish   argillaceous 

shale  on  the  ree£s 140  0 

17.  Measures  concealed 188  0 

18.  Greenish-grey  and  reddish,  waving,  shaly  sandstone 15  0 

19.  Measures  concealed 50  0 

20.  Red,  greenish  and  grey,  finely  laminated,  argillaceous  shale, 

like  that  of  the  brook  near  the  chapel  at  Inhabi- 
tants Basin 56        0 

21.  Reddish  and  greenish,  dirty,  argillaceous  shale  and  sand- 

stone  0 52         0 
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22,  Reddish,  gr«enUb  uid  purplish  ft^llKceoiu  uid  a 

shale,  oilh  liard^t  sundBtoDB  buDdit 174 

33.  Umuurae  for  the  most  part  coocMled.  Reddish  uid  purplish 
urgilluieouB   shale   ood   saadstoue   occasionally   seaa, 

DipN.  13°  W.  <ti6' «36 

■H.  Measures  concealed  bj  Jalivrin  Harbor.     Dtp  N.  1T°  W   < 

eo' 1316 

26.  Keddtsli  auil  giuoiilah  mottled,  friable,  micaceoue,  argilla- 
ceous aiu)  areoaceoua  shales  or  flags,  jointed  aod  cleft ; 
teamed  with  calcspar,  with  bands  o[  coherent  flaggj 
■aaditone,      tieeu  on  Janvrln  Head IIT 

Total  thick aesB 4881 

The  upper  part  of  this  section  at  Thomaa  Head  diffei-s  somewhat 
fi-om  the  above. 

1.  Ore;  sandttooe  seen  for  a  considerable  distance  on  the  roakf  ^^ 

coast 9)        •   ^M 

5.  Greenish,  crumbling,  argillaceous  ehale 19        B  ^H 

e.  Gref,  greenish  and  bluisb-gre;  &ae  eandstoae  Ml  of  brokea 

plants,  Urge  calatuites,  etc IDS        0 

T,  B«ddi«h  and  greenish  fine  argillaceous  shale  (No.  T  above) . .       94         0 

Total  thicknees S6B         0 

To  the  eastward  of  the  reddish  aandstone  (No.  1)  of  the  first  section, 
the  meaaures  are  I'epeated  in  desceoding  order,  aa  follows: 

1.  Beddish  shale  and  saodatone  (Ho.  1) lOT         0 

3.  Ore;,  waving  sandetone.    Plants.     Bain  prinia  ? SI        o 

3.  Orej  sha)j   sandstone   witb  large   coucretiona  and   broken 

plants.     A  fern  ten  inchee  long 13         0 

4.  Qreenieh,  bluish  and  grey  nrgltlaceouH  ebale,  full  of  ieaweedi 

and  Tipple-marked 8         0 

B.  More  arenaceous  rock,  holding  rootlets,  and  passing  into  a 
grey  rusty  sandstone  with  roots  of  trees  often  convetted, 
two  Inches  through,  into  coal  and  pyrite.  Ore;,  con- 
glotneritic,  calcareous  patches.  Tbe  lowest  beds  have 
an  overturned  dip 12        0 

6.  Beddishand  greenish  argillaceous  shale 46       o 

7.  Grey  sandstone 15        o 

8.  Beddish  and  greenish  argillaceous  sbnte  and  sandstone 9T         0 

9.  Measures  concealed 

Total  thicknets..'. 3S3        0 

The  dip  turns  more  to  the  south-eastward  and  gives  a  great  thick- 
cess  of  red  rocks  the  order  of  which  is  ascending,  unless  the  dip  it 
OTerturned.     The  first  exposure  is  about  328  feet  from  No.  9. 
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FBIT.  IHOHBa. 

1.  ReddlBh-grey  sandstone 48  0 

2.  Measures  concealed  by  a  small  pond 290  0 

3.  Red  rocks ;  not  well  seen 183  0 

4.  Alternations  of  red,  greenish  and  purple  argillaceous  shale 

with  bands  of  sandstone.     Dip  S.  60"*  E.  <  70* 870  0 

6.  Grey  sandstone 12  0 

6.  Alternations  as  in  No.  4 505  0 

7.  Greenish,  reddish  and  grey  sandstone.     Dip  S.  62"  £.  <  61".  70  0 

8.  Reddish  rocks,  not  well  seen 52  0 

9.  Measures  concealed:    Dip  8.  53"  E.  <  61" 670  0 

10.  Reddish  and  greenish  argillaceous  shale  and  sandstone,  ob- 

scurely seen 383  0 

11.  Grey  sandstone 30  0 

12.  Reddish  and  greenish  argillaceous  shale 52  0 

13.  Measures  concealed.    Dip  8.  66"  E.  <  66" 1285  0 

14.  Red  rocks  obscurely  seen  to  the  southward  of  Strawberry 

Point,  dipping  8.  56"E.  <  52"  at  the  beginning,  and 

8.  60"  E.  <  70"  at  the  end  of  the  exposure 1014  0 


Total  thickness 5464 


There  is  nothing  distinctive  about  the  strata  of  Janvi*in  Island  but 
an  indefinite  mass  of  variable  sediments,  probably  at  the  horizon  of 
those  between  Port  Hastings  and  Hawkesbury,  but  deposited  for  the 
most  part  in  a  deeper  sea,  the  dark  shales  of  the  Strait  of  Canso  being 
absent  or  concealed. 

Campbell  Island  shows  only  gravel  banks  with  large  blocks  of  car-OampbeU 
boniferous  sandstone. 

Ouyabarough  Carboniferous  Backs. — At  Star  Point,  on  Guysborough 
Harbor,  is  a  reddish  and  whitish  conglomerate,  which  if  found  on  the  gtmiboroaffh 
Bras  d'Or  Lake  would  at  once  be  pronounced  carboniferous.  Of  this 
it  may  unhesitatingly  be  said  that  it  is  newer  than  the  quartzites  and 
slates  of  the  vicinity,  seeing  that  it  contains  many  pebbles  and 
blocks  of  these  latter,  with  their  characteristic  quartz-veins  and  aggre- 
gations of  speculai*  iron  ore.  The  pebbles  vary  in  size  from  peas  to 
blocks  nine  inches  in  diameter,  and  comprise  chiefly  greenish,  soft, 
argillaceous  shale,  green  and  red  mottled  rocks,  like  those  examined  on 
the  coast  at  Stewart  Pond,  and  grey,  greenish  and  bluish  quarzites,  often 
quartz-veined  and  ferruginous.  But  the  greater  part  of  the  rock  consists 
of  a  limestone  of  various  colors,  banded  and  waved,  which  looks  as  if  laniestone. 
derived  from  a  pre-existing  limestone,  but  is  more  probably  another 
example  of  the  concretion-forming  agency  so  often  alluded  to  in  connec- 
tion with  calcareous  strata  as  producing  masses  of  limestone  breccia. 
Some  portions  consist  altogether  of  this  breccia^  and  in  one  of  the 
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pebbieH  wsA  found  a  beiintiful  little  ciyntAl  of  quarU.  The  binding  ag?nt 
of  tlie  whole  maaa  is  limet^tone,  limestone-grit  and  very  calcareons  aaod- 
nUine,  sometiiueii  fine  and  ciygtalline,  but  often  coarse  and  mixed  witti 
pebblen  of  older  ruck.  Dipping  slaeply  nortliward,  farther  down 
the  harbor  is  a  blaisU  limestone- breccia,  enclosing  a  few  lai-ge  qnartete 
blocks,  overlaid  by  shaly,  Jointed,  light-colored  limestone.  It  has  been 
burnt  for  lime,  and  is  like  that  of  St.  Peters.  Clowe  behind  these 
pricks  come  the  qaurUites.  In  a  brook  between  Star  and  Kaleo 
PoinU  the  limeslone  forms  a  high  cliff,  dipping  nearly  vertically  about 
N.  ]S°  E.  At  Katon  Point,  similar  rocks  occur,  and  at  Marshall  PoiDl 
a  light-colored,  reddish  or  bluiah-^^rey  hematitic,  shaly  limestoae, 
veined  with  calcapar,  sometimes  brecciated  and  contorted,  be&r<  a 
litiiing  resemblance  to  the  cambrian  limestone  about  Boisdale.  Id 
the  cliffs  it  is  often  highly  crystalline,  but  somewhat  impure,  aud 
ti-aversed  by  a  network  of  ualcapar  veins.  It  comes  boldly  to  the 
water,  where  it  is  hollowed  into  small  caves.  Being  so  much  veined, 
broken  and  twisted,  the  chance  of  finding  fot!silB  in  it  is  small.  Nortb 
of  the  ferry  at  McOaul  Island  are  red,  eoiierent,  calcareous  rocks,  with 
contorted  limestone  breccia  or  conglomei-ate.  The  soil  is  bnght  indian- 
red. 

Immediately  west  of  Martin  Pond,  on  the  shoi-e,  is  a  nut  and  egg- 
conglomerate,  to  all  appearance  carboniferous,  containing  pebbles  of 
qnartzites  in  a  calcapar  paste.  Then  follows  a  concealed  interval, 
after  which  are  occasional  outcrop^i  nf  red,  crumbling  conglomerate, 
associated  with  an  indian-red  and  grey  sandstone,  easily  reducible  to 
sand  tinder  the  hammer,  but  containing  small,  bard  pebbles.  Bright- 
red  and  grey  colors  appear  in  irregular  bands,  and  certain  grey  or 
whitish-green  spots  are  hard  and  coherent.  The  dip  is  abont 
N.  50°  E.  <  25°.  Where  washed  by  the  waves,  these  red  and  green 
rocks  are  finely  carved,  owing  to  the  nnequal  hardness  of  different 
parts,  and  where  calcareous  matter  abounds  in  nodular  patches,  roogh 
knobs  cover  the  weathered  surface.  Further  south  the  dip  is  S.  W 
B.  <  15°,  The  sandstone  is  everywhere  pebbly,  but  the  pebbles  are 
small.  Just  before  the  section  is  interrupted  by  Hadley  Beach,  grey 
and  red  friable  sandstone  dips  S.  E.  <  20°. 

A  short  distance  below  the  shore  road,  at  the  head  of  Ragged  Pondi 
a  small  watering  brook  cuts  through  another  outlier  of  carboniferons 
rock,  consisting  of  bright,  crumbling  marl,  fine  shaly  sandstone,  coarse 
grit  and  fine  conglomerate  with  green  blotches,  precisely  like  strata 
of  this  formation  on  the  Bras  d'Or  Lake  and  other  parts  of  eastern 
Cape  Breton,  but  anlike  those  seen  about  the  Strait  of  Canso  w 
Chedabacto  Bay.    The  dip  is  south-easterly,  at  an  angle  varyltig  from 
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5®  to  20®.    Some  of  these  rocks  can  be  easily  crushed  between  the 
fingers. 

Above  the  road,  at  Steep  Creek,  on  the  Strait  of  Canso,  is  another  Stwp  Crwk. 
small  indefinite  outlier  of  soft  limestone  and  shale,  probably  carboni- 
ferous. 

Behind  the  post-office  at  Pirate  Harbor,  and  just  west  of  the  road,  is  Gypsum  and 
a  long  line  of  pits,  some  of  which  are  fall  of  water.  The  country  is  Pirate  Harbor. 
also  greatly  broken.  This  is  almost  certainly  due  to  the  presence  of 
gypeum,  which  has  also  been  found  in  small  pieces  further  north,  near 
the  limestone  quarry.  Greenish  and  bright-red  soft  marl,  with  traces 
of  gypsum,  appear  in  the  valley  leading  to  McNeil's  quarry.  The 
question  of  the  age  of  the  quarry  limestone  has  already  been  discussed ; 
it  seems,  where  it  comes  in  contact  with  the  underlying  conglomerate, 
to  rest  conformably  upon  it,  nearly  vertically,  but  in  its  general  mode 
of  occurrence  appears  to  strike  in  a  somewhat  different  direction. 

At  the  south  end  of  Cape  Porcupine,  on  the  shore,  is  a  piece  of  Cape    . 
lowland  exhibiting  traces  of  reddish  soil,   pits  full   of  water,   and 
probably  plaster  pits,  and  an  outcrop  of  limestone. 

On  the  shore,  west  of  Havre-au-Bouche,  the  detritus  is  bluish  and  Havre-aa- 
reddish  shale  and  sandstone.  On  the  western  point,  a  few  pieces  of 
gypsum  and  grey  fossiliferous  limestone  occur,  showing  plants.  A 
quarter  of  a  mile  from  the  harbor,  greenish-grey  fine  sandstone, 
with  impressions  of  plants,  thick-bedded  or  shaly,  and  underlaid 
by  reddish,  jointed,  calcareous,  waving,  ripple-marked  shale,  dips 
N.  7°  B.  <  30**.  At  Cape  Jack,  reddish  and  purplish  shales  are  Cape  Jack, 
overlaid  by  dark-red,  finely  laminated,  soft,  argillaceous  shale,  with 
bright-green  spots,  including  harder  layers  of  sandstone  and  arena- 
ceous shale,  often  in  lenticular  masses.  These  are  overlaid  by 
limestone,  apparently  about  ten  feet  thick,  of  various  shades  ofLimeatone. 
bluish-grey,  coherent  but  finely  laminated  and  waving.  These  rocks 
have  a  decidedly  cai'boniferous  aspect,  and  are  less  altered  than  their 
probable  equivalents  on  the  north  side  of  the  strait,  where  they  have 
been  crumpled  and  compressed.  It  would  be  interesting  to  trace 
them  past  Tracadie  to  see  how  far  they  resemble  the  rocks  of  the 
strait,  and  to  ascertain  under  what  circumstances  the  '^  coal  measures  " 
occur  here. 

At  Blue  Cape,  bluish,  layered,  veined  limestone,  twisted,  variable  and  Biae  Cape, 
sometimes  in  concentric  circulai*  masses  three  feet  or  more  in  diameter, 
is  underlaid  by  purplish,  fine,  soft,  micaceous  sandstone  and  arenaceous 
shale  containing  fucoids,  succeeded  in  turn  by  indian-red,  soft,  crumb- 
ling marl,  with  several  beds  of  soft,  red  and  green-mottlod  sandstone. 
The  limestone  contains  Canularia:  it  is  often  oolitic,  always  muchOoUtio, 
veined,  and  fifteen  or  twenty  feet  thick,  resembling  that  seen  on  the  Umestone. 
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shore  east  of  Havre-au-Boucbe,  A  little  farther  up  the  bay,  beyond 
Blae  Cape,  indmn-red,  soft,  carboniferonB  ebales,  and  fine  flaggy  sand- 
stones dip  N.  80°  W  <  10°,  which  is  the  attitade  of  the  i-ocks  ae  tu 
as  the  salt  pond  at  the  beginning  of  Little  Tracadie  inlet, 

Carbonifermie  Bocks  of  Richmond  and  Inverness. — Returning  again  to 
Kichmond  and  Inverness  counties,  we  may  remark  that  mention  waa 
omitted  in  last  report  of  an  outcrop  of  limestone,  probably  carboni- 
ferous, that  occurs  in  the  qoartzite  region,  on  the  shore  at  the  aooth- 
eastern  end  of  Loch  Cailean.  It  ie  a  bluish  or  gi'ey,  rust  J- weathering, 
white-epotted,  vesicular  variety.  Below  Smith's  mill,  too,  near  the 
Black  Brook,  a  tributary  of  Grand  River,  blocks  are  found  of  a  red 
calcareous  conglomerate,  strikingly  unlike  that  of  L' Ardoise.  blocks  of 
which  are  also  near;  and  on  the  Soldier  Cove  road  north  of  this  brook, 
reddish,  crumbling  detritus,  seemingly  indicating  a  small  oatlying 
patch  of  this  formation,  appeai-s  for  a  few  yards.  The  limestone  of 
River  Tom  is  so  folded  among  the  underlying  quartzites,  that  it  seems 
impossible  to  tiompletely  separate  the  two  series  on  a  map.  This  (bid- 
ing is  perhaps  accompatiied  by  a  fault  extending  along  tho  anticline  of 
the  East  Bay  Hills,  and  perhaps  passing  into  it.  The  attitude  of  the 
strata  to  the  eastward  along  this  ridge,  and  the  steep  dip  of  the  mi)!- 
Rtone  grit  away  from  the  hills,  no  lower  rocks  being  present,  seems  to 
confirm  this  supposition. 

The  limestone  at  Peter's  Mountain,  Loch  Lomon<L  described  as  car- 
bonJftTous  in  n  piwiouH  I'eporl,  is  the  snmfi  a.s  that  of  River  Tom,  and 
would  appear  here  also  unconformably  to  overlie  the  qTiartzit«  seriea, 
unless  the  blocks  found  about  the  lake  are  boulders. 

The  mineral  character,  geological  position,  and  fossil  remains  of  the 
lower  rocks  of  this  formation  in  the  district  of  St.  Peters,  towards  the 
Strait  of  Canso,  and  in  tbe  valley  of  River  Inhabitants,  resemble  those  of 
Horton  Bluff,  described  by  Dr.  J,  W.  Dawson  in  Acadian  Geology, 
p.  252.  There  is  an  alternation  of  marine,  estuary  and  dry  land 
conditions  of  deposition  indicated  by  the  beds  which  compose  the 
series.  At  the  base  is  tbe  great  marine  deposit  of  limestone  and  plaster 
found  at  St.  Peters,  Lennox  Feriy,  Pirate  Harbor  and  Plaster  Cove, 
followed  by  a  great  thickness  of  coherent  shales  containing  Leaia 
leydii  and  other  fossils,  and  by  reddish  and  grey  sandstones  containing 
plants.  Then  a  series  of  "  coal  measures  "  exhibits  black  shales,  full  of 
Jiaiadites,  Cythere,  Spirorbis,  fish  remains  and  plants,  including  upright 
trees.  Ironstone  nodules  abound,  and  in  several  places  coal  seams  hare 
been  discovered  and  wrought. 

These  rocks  lie  in  five  synclines  or  basins.  Th|  first  extends  from 
the  shore  of  tbe  Bras  d'Or  Lake  to  Coatean  Inlet ;  a  second  IHnges 
West  Bay ;  a  third  occupies  the  countiy  between  Contesu  Inlet,  Plaster 
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Cove  and  the  Long  Stretch  bridge;  another  lies  between  North  Moun- 
tain and  Craignish  Hills ;  whilst  the  fifth,  to  the  westward  of  Craignish 
Hills,  contains  the  Port  Hood  coalfield. 

Prom  St  Peters  to  Scott  Brook  there  are  few  rocks,  either  on  the  Soott  Brook. 
road  or  on  the  shore,  and  wherever  seen  they  consist  of  grey  and 
reddish,  fine,  somewhat  coherent  sandstone.  In  Scott  Brook,  however, 
there  are  good  exposures.  At  the  shore  road  the  brook  flows  among 
meadows  and  broken  marshes,  but  higher  up,  in  a  wide  valley  with 
high,  rocky  banks,  the  country  being  for  the  most  part,  ban'en  and  the 
soil  clayey.  Pieces  of  rusty- weathering,  rippled  sandstone  occur  not 
far  above  the  road,  and  immediately  beyond  this  rock  is  in  place,  dip- 
ping S.  60°  E.  <  13°,  in  an  exposure  which  possesses  the  highest 
interest.  The  sandstone  is  fine,  bluish  and  grey,  friable,  shaly  and  FotBiif. 
flaggy,  containing  carbonized  plants,  leaves  and  obscure  Stigmaria.  Its 
surface  is  covered  with  impressions  of  Naiadites  etongata,  Cythere^  Spir- 
orbis  carhcmarius  and  8.  arietinus.^  It  passes  into  and  is  interstratified 
with  highly  bituminous,  bluish  or  light-grey,  green-spotted,  crystalline, 
concretionary  or  sandy  limestone ;  this,  too,  contains  the  same  fossils, 
being  in  places  wholly  made  up  of  entomostracans.  Beautiful  palatal 
teeth  of  a  new  species  of  Psammodus^  spot  the  surface  in  great  New  species  of 
numbers.  They  are  a  quarter  of  an  inch  in  length,  rhomboidal  '*™"  "** 
or  broad  leaf-shaped,  brown  and  polished.  Higher  up  the  brook  are 
cliffs  of  grey,  black-streaked,  argillaceous  shale  and  flaggy,  fine  sand- 
stone, dipping  almost  horizontally  to  the  northward,  finely  ripple- 
marked,  micaceous  and  covered  with  minute  carbonized  plants,  fucoids 
and  fish  scales.  Small  patches  of  fine  conglomerate  also  occur.  The 
sandstone  is  overlaid  by  grey  marl  and  limestone  in  thin  beds,  the  latter  Bitan^noos 
predominating  and  being  sometimes  made  up  of  shells,  fish  spines  and  <^m< 
Naiadites.  The  dip  is  variable  and  the  thickness  uncertain.  Similar 
rocks  higher  in  the  brook  accompany  a  bluish  or  black  soft  shale,  often 
a  mass  of  Naiadites,  as  closely  packed  together  as  in  the  bituminous  fowUs. 
shales  of  the  Sydney  coalfield,  and  abounding  in  Cythere  and  coprolites. 
The  limestone  is  sometimes  in  lenticular  layers  in  the  marls.  As  in  the 
Sydney  coalfield,  the  shales  contain  the  fossils  in  varying  numbera, 
being  sometimes  a  mass  of  them,  at  other  times  showing  every  sepa- 
rate shell  distinctly  imprinted  on  the  stone.  Sandstone  and  arena- 
ceous shale  succeed,  with  bluish  marl  containing  ironstone  nodules  in 
layers.  The  sandstone  is  indian-red  and  light  sea-green,  in  distinct 
beds  or  mottled  patches.  Many  impressions  of  calamites  and  other 
plants  occur,  covered  with  films  of  coal.  Some  of  the  beds  are  fine  and 
beautifully  waved,  breaking  out  in  large  blocks  varying  from  half  an 


*  Determined  by  Dr.  J.  W.  Dawton. 
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inch  to  three  inuhea  in  thickness.  Below  this  He  bloisb  uid  blkck, 
argillacooui?,  Naiadites  shale,  holding  a  few  scattered  nodules  of  ligtt- 
grey  ironstone  as  lai'ge  aa  cocoanal*,  some  of  which  are  filled  with 
beautifal  ci-yHUU  of  varioiis  minerals,  including  a  blackish  radiating 
mineral.  Alternations  of  reddish  and  greenish  marl  and  Bandstone 
follow,  with  a  few  coherent  beds  of  impure  limestone,  agreeniab,  rusty, 
crumbling,  argil lo-aren»C60U8  underlay,  three  feet  thick,  full  of  Stig- 
maria  and  rootlets,  underlaid  by  throe  feet  of  rather  coarse,  coherent, 
rusty  t<andatone,  containing  few  Stigmaria.  Purplish  and  greenish  rocka 
then  alternate,  but  are  only  iteen  at  intervals  lis  far  a^  Malcolm  Boas'. 

In  a  tributary  flowing  into  Scott  BnDok  in  Malcolm  Robs'  clearing, 
the  following  descending  section  is  presented  : 

I.  Orey  And  bluish,  lirfiwn-weftiioring,  Banditanf,  with  blotoben 

of  coRly  matlei     Indefinite 

3.  Otey,  ripple-marked  sanditone  in  layera. 1         B 

3.  Reddiab  wmdetoce « 3         0 

4.  Bluiih  areDaceoDH  sbit1«  wUb  markings  of  ouboniied  plmnt*.         1         a 

5.  Bed  onmaceoiu  sod  argillaceoui  shale. H         0 

6.  Bluish  vgillo-areoocenus  kKaIc 1         0 

T.  Onj,  Denrlf  compact,  calcateo-micaceons  BuiditonB,  dipping 

N,  as'  W.  -'  3r 3         0 

Total  thicknesB 16         S 

Few  outcrops  are  seen  higher  up,  the  brook  flowing  in  low  ground. 
Rocks,  probably  the  same  as  those  just  described,  are  again  found 
in  a  tributary  of  Scott  Brook  above  the  shore  road,  as  follows : 


1 .  Bluish  and  greeuisb  argilloceouB  underclay,  with  rootlets, 
impure  ironstone  nodules  and  bright  lustj  streaks. 
Sometimes  this  rock  is  so  full  of  CotdatUi  ae  to  assume 
the  cbaiacter  of  black  ibale 

3.  Limestone  and  fine,  rippled,  calcareous  eandstooa  Id  thin  beds 
more  or  less  nodular.  Perfect  spheres  of  sandstone  have 
been  found  in  these  beds 

3.  Argillaceous  shale  containing  Naiadiiet,  with  Ujers  of  com- 
pact sandstone  and  nodulee  of  limestone K        0 

A.  Oiey  and  bluish,  flaggy,  nearly  compact  Kandetone,  dipping 

N.  W.  <  B° 6         0 

S.  Marl  and  limestone  in  thin  and  thick  crumbling  layers,  con- 
taining Spirorhit,  Cgthtre  and  Naiadiiet 12         n 

Id  another  branch  of  Scott  Brook  grey,  fine,  flaggy  sandstone  in 
clifls  containing  red  and  green  spots,  dips  S.  B.  <;  60°,  and  is  onder- 
laid  by  greenish,  crumbling,  calcareons,  soft,  talco-fel spathic,  pearly, 
contort«d  Louisburg  shales,  dipping  steeply  aboat  S.  80°  £. 
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On  the  barrens  of  the  Granberiy  Lake  road,  greenish  and  grey  fine  Onnbeny 
sandstone,  marked  with  plants  and  resembling  that  seen  on  the  Grand 
Hiver  and  Loch  Lomond  barrens,  although  less  altered,  is  associated 
with  reddish  sandstone  and  purple  grit,  sometimes  shaly,  like  the 
devonian  rocks  of  Salmon  Greek.     Mossy  barrens,  marshes  Ofid  spruce- 
land  occur  about  Cranberry  Lake.    In  a  brook  flowing  into  the  lake, 
a  grey  fine  sandstone  dips  doubtfully  S.  E.  <  60°.     Near  the  outlet, 
greenish  and  grey,  fine,  shaly  sandstone  full  of  minute  fragments  of 
carbonized  plants,  dips  N.  25°  W.  <  45°.     In  the  presence  of  grey 
sandstone  full  of  carbonized  plants,  and  in  the  small  seams  of  coaly  pu^ts?^ 
matter  found  among  them,  they  are  also  very  like  the  millstone  grit 
in  the  Sydney  coalfield,  an  analogy  noticed  by  Mr.  Brown.     The  naiUstone  grit. 
only  rocks  of  greater  age  which  resemble  them  are  the  coal-bearing 
strata  of  McAdam  Lake.     (Report  for  1876-7,  p.  441.) 

In  a  bi-ook  near  George  Creek,  blocks  of  grey  or  gi*eenish-grey,  fine,  q^^^  Greek, 
shaly  sandstone  appear  just  above  the  road.  The  lakes  from  which  it 
flows  are  sometimes  mai'shy;  the  shore  is,  however,  often  stony, 
wooded  chiefly  with  small  spimce,  Indian  pear,  AmeUmchier,  and  hazel 
bashes,  which  in  places  overhang  the  water.  The  country  is,  like  that 
described  as  millstone  gi*it  in  other  distncts,  covered  with  blocks  of 
grey  and  reddish-grey  fine  sandstone.  Blocks  of  conglomerate,  lime- 
stone and  gypsum  occur  on  the  shore  of  St.  Peters  Inlet,  but  as  no  i*ocks 
in  situ  indicate  the  dip,  and  the  bi*ooks  being  few,  small  and  slow 
flowing,  it  is  difficult  to  ascertain  the  stinicture  in  this  piece  of  country. 

Carboniferous  strata  form  a  fringe  around  the  precambrian  rocks  of 
West  Bay,  from  Cape  George  to  Eoss  Creek,  being  sometimes  seen  on 
the  brooks  and  shore,  but  more  frequently  concealed  by  boulder 
detritus.  On  the  shore  of  West  Bay,  near  Morrison  Harbor,  white, 
grey  and  reddish  plaster  is  associated  with  limestone  composed  of 
shells.  Huge  blocks  of  limestone  occur  to  the  westwai-d,  where  several 
lime-kilns  are  in  opeitttion. 

On  the  Morrison  road,  sandstones,  intei*stratifiod  with  conglomerate,  MorriBon  road, 
argillaceous  shale  and  a  small  patch  of  plaster,  rest  upon  the  felsites. 

In  the  main  branch  of  Eiver  Tillaixl,  flowing  fi-om  Mountain  Lake, 
reddish  argillaceous  sandstone  and  grey  and  red  argillaceous  shale  co^^^^^jf 
passing  into  fine  conglomerate  and  sandstone,  holding  pebbles  of  fel- ^***^Jj^aSm^ 
site  and  quai*tz,  overlie  the  precambrian  rocks,  and  ai*e  overlaid  down  ^"***  strata. 
stream  by  thick-bedded,  micaceous,  argillaceous  sandstone,  associated 
with  bands  of  light-grey  jointed  argillite,   containing  a  soft,   soapy 
mineral  in  the  joints  and  bedding  planes.    The  dip  is  south-easterly. 
Below  the  bridge  on  the  Morrison  road,  grey  and  greenish,  fine,  i-ough- 
weathering,  flaggy, ripple-marked  sandstone  dips  N.  21°  W.<  14°.  At  the 
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falls,  similar  sandstone  bus  joints  running  S.  14°  E.  and  S.  33°  W. 
Ill  defined  outiirops  of  greenish-grey  sandstone  ext«nd  to  the  head  of 
tidewater,  a  short  dJHt^nce  above  the  St.  Poteii*  road.  The  blocks  of 
grey  sandstone,  covered  with  cjirbonized  plaDt«,  which  occur  on  the  road 
from  River  Tillfird  bridge  to  the  shore,  there  give  place  to  others 
of  gi-oy  and  roddifth  iino  tuuidstooe  and  conglomerate.  Only  blocks 
and  pebbles  imbedded  in  clay  are  found  as  far  as  the  entrance  of  Kter 
Bourgeois. 

Coherent  purplish  conglomerate,  grit  and  nrgilHtodetritas  abounds 
ikboul  Kix'cr  Bourgeois;  und  sandstone  on  the  road  from  this  village 
to  River  Tillard  bridge,  pa^t  Sutton's.  Neai-  the  shore  between  River 
Tillurd  and  St.  Fetera,  no  i-ocks  are  seen  in  place,  although  the  land  i$ 
covered  with  blocks  of  shaly  and  thick-bedded  i-eddish  and  grey  sand- 
slone,  very  like  the  milktone  grit  strata  uf  M!ir&  Buy,  which  contain  a 
lai'gei-  proportion  of  i-ed  beds  than  those  of  Sydney  Harbor. 

The  counti-y  between/ the  St.  Peters  road  and  River  Bourgeois  shows 
no  outcrops,  yet  there  can  bo  no  doubt  concerning  the  nature  of  the 
underlying  strata,  as  the  surface  is  rendered  literally  barren  by  the 
number  of  huge  blocks  of  line  greenish-grey  and  reddish  sandstone  that 
encumber  it.  It  is  precisely  like  the  millstone  grit  areas  of  the 
Sydney  coalfield,  but  the  soil  is  pink  rather  than  rusty,  owing  to  tlia 
greater  number  of  i-ed  bods.  The  district  has  been  devastated  by  forest 
fires,  ami  wherever  trees  occur  they  ai-o  of  second  growth.  The  St 
Pet«re  road  may  be  taken  as  a  fair  sample  of  the  whole  district.  The 
brooks  ai-e  small  and  flow  in  valleys  of  g]-eat«r  depth  of  soil  than  is  to 
be  seen  on  the  neighboring  hiUs.  A  strip  of  good  cleared  land  runs 
along  River  Bourgeois. 

In  the  east  branch  of  River  Tillard,  reddish-grey  fine  saDdstone, 
with  layers  of  fine,  pebbly,  calcareous  grit  or  concretionary  limestone 
and  mottled-red  and  green,  jointed  and  shaly  or  crumbling  argillaceons 
i-ock  dips  N.  24°  W.  <  45°,  and  lower.  Above  the  footpath  to  John 
McNeil's,  red  and  grey  fine  argillaceous  sandstone  somewhat  coherent^ 
dips  N.  30°  W,  <  30°,  in  flaggy  beds,  aucceoded  by  cliffs  of  fine,  mica- 
ceous, red  and  grey  sandstone,  shaly,  jointed  and  crumbling,  with  noda- 
lar  argillaceous  i-ock,  red  or  mottled-i-ed  and  green,  fine,  concretionary, 
and  passing  into  impure,  brownish,  compact  limestone.  Similar  rocks, 
with  irregular  beds  of  calcareous  conglomerate,  continue  nearly  to  the 
bridge  at  McNeil's.  Above  this  bridge  a  few  outcrops  of  reddish  fine 
sandstone  dip  N,  25°  W.  <  25°.  Much  of  River  Tillard  consists  of 
intervales  and  hay  mai-shes  full  of  broken  ponds. 

In  a  brook  flowing  into  River  Tillairi  from  the  Morrison  road,  jointed, 
reddish  and  grey  sandstone,  fine  grit  and  concretionary  limestone  in 
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conglomeritio  patches,  with  dark  spots  of  argillaceous  matter,  contain 
much  calcspar,  often  aggregated  into  veins  with  vugs  lined  with  dog- 
tooth spar.  These  are  interstrntified  with  soft  red  and  green  rocks  and 
with  a  calcareous  grit,  having  a  noi*th- westerly,  nearly  vertical  dip. 
Similar  concretionary,  calcareous  rocks  fonn  occasional  small  exposures 
in  the  brooks  of  the  neighborhood,  with  varying  dip.  In  another 
branch  below  the  Momson  road,  cliffs  of  blackish-grey  and  rod  argil- 
laceous flags  dip  S.  30°  B.  <  45°.  Nearer  the  i-oad  these  rocks  are 
associated  with  red  sandstone  and  friable  calcareous  conglomerate, 
containing  large  pebbles,  and  rest  upon  the  felsites  of  the  hill.  In  the 
first  large  brook  north  of  William  Urquhart^s,  grey,  coherent,  calca- 
reous, rusty-weathering  sand  stone  dips  S.  68°  W.  <  45°. 

It  will  be  remarked  that  the  limestone  of  St.  Peters  and  Lennox  ferry 
is  absent  on  this  side  of  the  basin,  only  the  higher  rocks  being  present. 
Possibly  this  may  be  due  to  a  fault,  but  this  is  unlikely,  as  a  conglo- 
merate or  basal  rock  seems  to  pass  into  the  argillaceous  and  arenaceous 
strata  found  further  from  the  hills.  It  is  more  probable  that  this 
limestone  was  overlapped  by  the  newer  rocks,  as  the  hills,  existing  then 
where  they  do  now,  were  slowly  sinking  beneath  the  sea. 

In  Indian  Greek,  below  Lauchlin  McLean's  carding  mill,  on  False  Indian  Creek. 
Bay  Lake,  and  also  in  a  brook  flowing  into  it  from  Grand  Anse  post- 
oflSce,  grey  and  red  sandstones  are  associated  with  grey  nodular  lime- 
stone, argillite  and  conglomerate.     At  tidewater,  the  low  banks  display 
grey  sandstone  resembling  millstone  grit. 

On  the  St.  Petera  i-oad,  near  McPheraon's,  reddish-grey  argillaceous 
sandstone,  containing  calamites,  dips  S.  43°  W.  <  60°. 

On  the  road  to  Grandique  ferry,  pieces  of  broken  sandstone  occur,  Orandique 
and  east  of  the  ferry  road,  reddish  and  grey,  calcareous,  false-bedded 
sandstone  and  argillaceous  shale  dip  S.  E.    The  dip  is  greatly  con- 
torted on  a  sharp  anticlinal  axis  running  south  along  the  Grandique 
road. 

2nd  St/ncline  or  Basin  — In  the  north  branch  of  Eiver  Moulin,  west  of 
McPherson's,  purplish,  reddish  and  greenish,  mottled,  very  micaceous, 
arenaceous  shale  and  fine  flaggy  sandstone  dip  S.  45°  W.  <45°.  waving 
and  covered  with  innumerable  black  fragments  of  plants  and  fucoidal 
markings.     On  the  slope  of  McDonald  Mountain,  reddish  calcareous  McDonald 
conglomemte  overlies  the  precambrian  felsites,  and  in  the  brook  flow-  Moantain. 
ing  from  Buchanan  Lake,  flaggy,  apparently  vortical,  argillaceous  rock 
strikes  north.     A  fault  is  perhaps  indicated  by  the  high  dip  here,  p^^j^ 
and  also  at  McKae's  mill  and  White  Brook.      On   the  wet  barrens 
between  McFarlane's,  at  the  St.  Peters  road,  and  McRae's  grist  mill,  on 
which  sundew  plants  abound,  sandstone  and  shale  are  indistinctly  seen. 
Near  the  mill,  grey  nearly  compact  sandstones,  full  of  streaks  of  coal 
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darivad  from  carboelud  pUnU.  »ad  Dot  nnllkc  cone  of  A»  at 

BdnuHi  Creak,  •ometimei  ccmx*!,  with  ipecki  of  taiat,  d^  a.  C^S, 

**  atmrly  renJcally.    Ntw  Uw  spring  kborc  SLcIjttjm  iMka,  bm,  tcmA 

ukI  grey,  khkly  aail  flaggy,  nieaceona,  ■rcnMeooi  aad  amBaHM 
riKlu  dip  X.  ^-5'  W.  <  18°,  forming  elillb. 

JmI  Mow  Uw  bridge,  near  the  eettlenieat  atKTerHomGm,m»nl^ 
t4  flaggy,  bfnootb- bedded,  grej-  saudhtone,  dipjung  S.  70^  W.  <  SS^, 
and  on  th«  nborc-,  r««fit  of  grey  sod  groeo  tab-grey,  fine  and  wfe.  nrty- 
wciatbRrUig  ftaiMl»toae,  witli  a  thnae-feet  bed  of  impare,  taoacf^aomaryw 
fMjuglotneritic  lirueotonH  dip  N.  85°  W.  <  50°,  awocJaiad  wUk  fariy 
lauiioalul  aJiale^  (jrcy  BaudKiuu«  occnra  oecaBiouaUy  oa  AehmA 
beiWMU  River  Mualin  and  8«ttl  Covo  ;  whilst  fnrlhef  wal^  rmaj- 
wothoriog  aixl  nxldish  eandKton«  dips  inland  and  forms  rocky  hanoai; 
Wh«ro  th«  rock  ut  ool  exposed  on  tb«  shore  it  is  not  oeceaaiy  t»  go 
far  toUDd  to  find  it  Above  tidewater  the  wuth  branch  of  Brrar 
Uuulii)  in  generally  low  and  ewampy,  flowing  in  ponds  and  creelm, 
throngh  a  barren,  but  oocaeionally  cutting  throogb  ligbtgrey  and 
Muinb  Mindstone  and  grit,  eometimve  with  small  cKvitie^  on  the  aar- 
ra«:«  from  which  some  soft  snb^umce  has  weathered  onL 

Xear  Block  Bivcr,  on  West  Bay,  reddiah  and  grey  argillaceooB  shales 
ocvur,  ftiid  many  outcrop:*  of  timeetone,  plaater  and  conglomerate  are 
uut  by  the  hrookj^  of  tbe  neighborhood.  At  the  moatti  of  the  rirer,  on 
Ibu  ottht<irn  buiik,  red  conglomorato,  composed  of  the  ruinfe  of  tbeiinder- 
>d  lying  felsitee,  is  in  place.  On  theuhore  is  an  exposure  of  white  gjrpsom 
with  dark  streakH.  In  the  millbrook  which  entera  from  the  west,  dark- 
bluiuh,  thick-bedded,  compact  limestone  is  associated  with  white  and 
grey  plaster,  light-groy  eandtttoue  and  reddish  argillaceous  shal&  Just 
below  tbe  road  to  the  mill,  the  following  descending  section  is  presented : 


).  Qrej,  gieenivb  and  reddish  arglllBceoua   shale.     Thicluinw 

indefinite 10 

2.  Gre;  and  bluiab-grey  argflloceong  ishate,  with  thin,  batder, 

calcareouB  baodg,  nodular  masscB,  and  vugs  full  <jf  calcBpar        9 

3.  Green  crUDibling  shale 40 

i.  Red  and  gruf  motiled  sbale 7 

ft.  Grey  nhate  with  a  few  apola  of  red IB 

li,  Orey,  more  coherent  and  harder  argjllite T 

7.  Bluish,  crumbltng,  aoft  arRJllite 7 

R.  Grey,  fine  sandstone  or  sandy  argitlile 13 

•J.  Occasional  ezpogureit  of  red  nod  gteenUb,  criuubling,  mic«- 

ceuuH  aaudHtiitie,  grey,  reddish  and  greenish,  ripple- 
marked,  arcDaceous  and  argillaceous  shale,  with  a  some- 
what variable  westerly  and  north -westerly  dip.  These 
rocks  continue  as  fbr  aa  tbe  Gmndiquc  road 

Total  tbicluiess Ill 
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Below  this  road,  shales  and  flags  of  grey,  bluish  and  reddish  colors,  PrecambrUn 
often  calcareous,  are  succeeded  by  reddish  and  grey  compact  porphy-  R^^er!"  ^ 
ritic  felsite  with  veins  and  grains  of  quartz,  overlaid  by  a  conglomerate 
formed  of  pebbles  of  this  rook.    In  the  brook,  further  down,  conglom- 
erate prevails,  overlaid  at  one  point  by  a  bluish-grey  limestone  full  l^imeatone. 
of  broken  shells,  in  thick  and  thin  beds.     It  is  fourteen  feet  thick,  and 
overlaid  in  turn  by  light-grey  coarse  grit.     Small  calcspar  veins  run  at 
right  angles  to  the  bedding  or  in  the  planes  of  jointing.    The  dip  is 
here  N.  10®  W.  <  85°.  Still  further  down,  conglomerate  and  crumbling 
argillaceous  shale  are  associated  with  bands  of  nearly  compact  sand- 
stone; and  at  George  Murray's,  where  the  stream  ceases  to  be  navigable 
for  boats,  gypsum  is  met  with.  About  ten  yeai*s  ago  a  landslide  blocked  Landslide. 
the  river  at  this  point  and  forced  it  into  another  channel.    Lower 
down,  a  conglomerate  is  on  the  right  bank,  while  on  the  left,  salt 
springs  occur. 

On  the  shore  road  from  the  head  of  West  Bay  to  Boss  Creek,  barrens 
abound,  the  country  being  underlaid  by  bluish  shale  and  fine  sandstone,  oarbooiferoiu 
probably  as  far  as  Boss  Creek,   where  syenite  comes  to  the  road brian iuRms 
and  is  overlaid  on  the  shore     by  fine  sandstone,  conglomerate  and 
limestone.    In  Cameron  Brook  bluish  shale  and  flaggy,  micaceous, 
argillaceous  sandstone,  jointed  into   rectangular  blocks,  dip  S.  48° 
W.  <  5°,  and  contain  a  few  minute  NcUadftes.    Higher  up,  grey  and  Potsiia. 
greenish,  fine,  jointed,  nearly  compact  limestone  with  north  and  east 
joints,  ripple-marked,  flaggy  and  broken  by  lines  of  bedding  and  jointing 
into  rectangular  blocks  a  foot  and  a  half  by  a  foot  square  and  three 
inches  thick,  is  associated  with  red  and  green,  mottled,  fine  sandstone 
and  shale. 

On  the  eastern  shore  of  Floda  Island  are  many  blocks  of  gypsum,  jginn^j  ^f 
The  Crammond  Islands  are  low  and  the  soil  good;  the  central  one  is  WeitBay. 
inhabited  and  cultivated. 

3rd  SyncUne  or  Basin. — Excellent  exposures  are  found  on  the  outer 
shores    of  Inhabitants    Basin,  where   all    the    long   parallel    points  iniiabitaiitf 
and  islands  are  on  the    strike  of  the  hard  grey    sandstones  com- 
posing them.    At  the  mouth  of  Coal    Brook,  near  Morash's,  grey , '>)ai Brook, 
rusty-weathering,  fine  sandstone,  thin-bedded  and  full  of  impressions  of 
calamites  and  other  plants,  dips  about  N.  24°  W.  <30°.    Similar  rocks 
affording  little  variety,  are  seen  in  the  cliffs  to  the  southward,  the 
angle  of  dip  being  always  high,  though  somewhat  variable.    They 
strikingly  resemble  the  millstone  grit  of  the  Sydney  coalfield.     Occa- 
sionally, as  on  the  western  point  of  Babbit  Island,  the  sandstone  isEransand 
argillaceous  and  ripple-marked ;  and  in  some  places  the  beds  are  coarse,  ^•^^^^^^  ^•^^^^ 
as  on  the  small  island  between  Evans  and  Babbit  Islands.    Lenticular 
patches  of  calcareous  conglomerate  occur  in  the  sandstone  on  the  south 


otoi-ooicAii  nDHvrr  or  cakada. 

shoi'P  ol'  Itnbbit  lelstid,  with  ]iroBtmt«  trees  in  abundance,  the  bark 
ofwbicb  hM  become  trftDfiformed   into  conl.      Near  the  weetorn  end 
or  RvfliiM  Inland,  Handstone  of  the  siimo  character  dipa   N.  <  38°, 
'  whilnt  (HI  the  western  point  are  large  blocks  of  gj-psum  from  a  bed 

upiiarontly  overlying,  which   is  probably  identical  with  that  of  Little 
Coil  raportad.   Rjv,jp^  Frcoinan  Island  and  the  small  island  to  the  weetward.     Coal  is 
stated  to  occur  on  the  south  side  of  Freeman  Inland, 

C'-oal  Brook  displays  contorted  shales  and  sandstones,  together  with 

While  BitHik.    ^"1*"  seams  of  coal  which  will  be  described  elsewhere.    In  White  Brook 

many  outcrops  occur  of  light-grey,  coarse  and  fine  sandstone,  and  argil- 

H     -  Incoouit  shale,  sometimos  curbonaceouH.  with   variable  dip.     On    lh« 

^^^H  lake  from  which  the  brook  flows,  pieces  of  sandstone  are  seen.     On  the 

^^^P  track  tVom  liory   McDonald's    to   UcMillau    Lakea,    indian-red,   fine, 

^^^  argil  Ilk"  eons,  micaceous  nandutone  occura,  and  on  one  of  these  lakes  is 

a  doubtful    exjwsure,  perhaps  belonging  to  an   unconformable  upper 

Chapal  Brmk.  formation.      The  Ohapel  Brook  shows  line    cHfl's  of  grey  sandstone 

^^^_  with  calumites,  dark-bluish,  sofl,  argillaceone  shales,  sometimes  brightly 

^^Hb^  polished  between  the  Inmins,  and  approaching  impure  limestone   in 

^^^1  composition,  unfossiliferous,  and  somewhat  coherent,  but  less  so  than 

^^^^  the  shales  of  Dorton's  bridge-     These  are  precisely  like  the  shales  seen 

^^^H  in  the  largo  brooks  which  cross  the  Kiver  Inhabitants  road  between 

j^^^f  McLtxxl'n  and  l^ing  LStrelcb  bridges. 

Near  the  mouth  of  this  brook,  on  the  shore,  a  small  seam  of  ooal  is 

Coal  reported-  reported  to  occur  containing,  according  to  Mr,  McBean,   fifteen  or 

Bii»n.  eighteen  inches  of  coarse  coal  and  shale.     A  pit  was  sunk  sixty-six 

feet  at  the  road,  but  struck  no  coal. 

Blocks  of  grey  and  reddish  sandstone,  grit  and  conglomerate  abound 

bnd«^'        **"  ^^^  roads  down  the  right  bank  of  Biverlnhabitanta  below  HcLeod's 

bridge,  and  an  outcrop  of  fine  sandstone  occurs  near  the  end  of  the 

mines  j'oad,  with  purplish,  reddish  and  gi'ey  shale.   Pieces  of  sandstone 

and  argillaceous  shale  occur  also  on  the  mines  road  between  Hawkee- 

iD^ituto      '*"'^  ^'"'  ^'^"^  Inhabitants,  and  on  all  the  other  roads  of  this  region, 

the  country  being  exceedingly  i-ocky.     On  the  banks  of  River  Inhabi- 

tantii,  below  McLeod's  bridge,  laminated,  greenish -grey,  purplish  and 

I'cddish,  argillaceous,  waving,  fine,  ripple-marked  sandstone,  grit  and 

conglomerate,  containing  i'ragmente  of  planttt,  have  a  south-easterly 

dip  at  the  rapids  and  elsewhere.     Lower  down,  on  the  left  bank,  grey, 

greenish  and  purplish,  false-bedded  and  flaggy  sandstones  are  inter- 

Htratiticd  with  a  layer  of  grey,  concretionary,  calcai-eous  rock,  which 

also  appeai-s  at  the  mouth  of  the  millbrook.    Broken  sandstone  banks 

occur    lower  down.      In  the  millbrook  above  the   post  road   to   the 

basin,  a  few  outerops  of  reddish'grey  sandstone  are  met  with,  sno- 

ceeded  by  cliffs  of  grey,  rather  massive,  rusty- weathering,  fine  sand- 
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stone,  with  a  variable  dip.  Eectangular  joints  run  parallel  with  the 
bedding  and  across  it.  There  are  also  outcrops  of  fine  or  compact, 
greyish-white,  or  impure  limestone  very  calcareous,  micaceous  sand- 
stone decomposed  into  hollows  and  knobby  reefs.  Above  the  winter 
road,  grey  and  greenish  sandstones  have  a  westerly  dip,  and  in  a  bi'anch 
flowing  from  the  St.  Peters  road,  the  dip  is  about  north. 

In  both  branches  of  Kemp  Brook,  immense  cliffn  of  reddish  sandstone  Kemp  Brook, 
and  argillaceous  shale  appear  above  the  St.  Peters  road,  and  in  Fergu- 
son Brook  fine,  grey,  micaceous  sandstone  forms  a  fall  sixteen  feet 
high.  In  a  small  brook  on  the  right  bank,  at  J.  Mack's,  near  the 
mouth  of  the  river,  reddish  and  greenish  argillaceous  shale  dips  N.  86° 
B.  <  12° ;  and  on  the  left  bank,  nearly  opposite,  indian-red,  fine,  argil- 
laceous, micaceous,  shaly  sandstone  is  associated  with  impure  concre- 
tionary limestone. 

On  the  shore  of  Inhabitants  Basin,  near  the  post-office  at  Walker's, 
greenish-grey  and  reddish  argillaceous  sandstone  is  met  with.  Blocks 
of  this  sandstone  also  occur  on  the  roads  and  tracks  about  Little 
Biver  coal  mine,  much  of  the  country  being  barren  or  half-barren  j  mine! 
and  the  same  remark  holds  good  of  the  region  to  the  southward.  At 
the  mouth  of  the  river  is  said  to  be  an  exposure  of  gypsum,  and  this 
has  been  found  in  many  places  higher  up,  as  shown  on  the  map. 

Above  the  shore  road  in  Little  Eiver,  blocks  of  grey  and  greenish, 
coarse  and  fine,  flaggy  sandstone  occur  j  and  near  the  tramway  bridge 
this  rock  is  in  place  with  a  dip  S.  34°  W.  <  78°.  A  little  higher, 
the  strike  is  N.  60°  W.,  vertically.  In  the  western  branch  no  rocks 
are  met  with  above  the  mines  road  for  a  considerable  distance,  although 
blocks  of  reddish  and  grey  sandstone  are  numerous,  and  the  soil  is  clayey 
and  often  reddish.  In  the  eastern  branch,  just  above  the  mines  road, 
at  the  first  turn,  reddish  sandstone  and  argillaceous  shale  strike 
S.  71°  E.,  vertically.  Higher  up,  past  the  first  pits,  grey  rusty  sand- 
stone, marked  with  plants,  strikes  about  S.  67°  £.,  with  a  slight  dip  up- 
stream, succeeded  by  indistinct  exposures  of  rocks  like  those  of  Cari- 
bacou — dark  and  greenish  shales,  underclay,  with  much  coaly  matter,  q^^^ 
Then  comes  a  cliff  of  grey  and  greenish-grey  rusty  sandstone,  with 
a  moderate  easterly  dip;  followed  by  rocks  dipping  S.  40°  E. 
Not  far  above  these  are  occasional  outcrops  of  sandstone  and  shale, 
after  which  a  light  and  dark-gi-ey  bituminous  limestone,  more  or  less  LimeBtone. 
concretionary,  withcalcspar  crystals  and  rusty  spots,  of  no  great  thick- 
ness, strikes  along  the  bank.  Higher  still,  greenish  and  grey  calcareous 
shales,  well  exposed,  dip  S.  60°  W.  <  70°.  In  a  tributary  not  much 
farther  up,  grey,  red  and  green  shales  appear  with  a  more  moderate 
north-easterly  dip.     The  high  angle  of  dip  in  the  vicinity  of  the  coal 
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mine  is  probably  due  to  a  fault,  a  suppoeition  still  further  strengthened 
by  the  attitude  of  the  limestone  and  gypsum  on  Mc Vicar's  farm  near 
the  St.  Peters  road.  This  is  a  down-throw  on  the  west.  Fi-om  Mc- 
Vicar's  the  limestone  has  been  traced  two  miles  northward,  where  it  ia 
covei-ed  by  higher  strata  or  inlemipted  by  a  fault.  It  is  dark-blui&h, 
bituminous  and  fossiliferons  and  runs  in  mounds  and  ridgoe  with 
gypsum. 

Above  the  St.  Peters  road,  Little  River  exhibits  frequent  exposures 
of  grey,  gi-eenish  and  reddish,  rusty,  fine  sandstoQe  and  shale,  full  of 
plants,  as  far  as  the  Big  Brook  road.  Occasional  outcrops  of  sandaton* 
occur  in  the  brooks  about  Mclntyre  Lake  and  over  the  whole  aa^ 
face  of  the  countiy.  North  of  the  lake  is  an  outcrop  of  sbale,  cod- 
tuining  NaiadiUs  and  indistinct  markings  of  plants. 

In  Seacoal  Brook,  above  the  shore  road,  fine,  argillaceous,  micaceous 
sandstone  is  again  met  with,  succeeded,  higher  up,  by  a  dark,  bluish- 
grey  variety,  Hom ©times  shaly.and  streaked  with  iron-rust.  At  the 
crossing  of  the  new  i-oad,  rocky  baiTens  ai-e  formed  by  thick-bedded 
sandstone,  which  is  also  seen  around  Landrie  Lake. 

Below  the  road  the  brook  comes  to  tidewater  in  a  rocky  gorge,  show- 
ing reddish  and  grey  tine  sandstone.  On  the  left  bank,  below  the  con- 
fluence of  a  small  brook,  the  following  vertical  or  nearly  vertical  sti-ata 
are  exposed,  striking  N.  67°  E. : 

SCCTIOM  IN  BUOOAL  BlOOK. 

PUT,     IHCEBB. 

1.  QreeDiih  and  bluisb  argillaceoua  abale 9  0 

2.  Reddiah  and  broirn            "               "      3  0 

3.  OreeDlab                              "               "      3  0 

4.  Bluiali  and  greenish,  pupery,  ar);illaccouti  sba[H 9  0 

&.  Retidish  sandstaue 1  6 

ti.  Brown  and  purplisli,  micaceouB,  argUlaceoUH  Htiale 12  0 

T.  Brigbt-greeii  argillaceous  sbale 3  0 

8.  Bluish  BOd  greeniib  argillaceous  HhaJe  with  harder  bands, 

pasainginto  darh-bluish  arglllaceouH  ahale,  like  tbat  oF 
Hawkesbnry IS         0 

9.  Greenish  and  bluish  nigillaceoua  shale  in  tbc  small  brook. . .       10         0 

10.  Greenish,  more  friable,  argillaceous  sbale 7         0 

11.  tlreenitih  and  bluiah,  more  coherent,  argillaceous  shale 5         0 

IS.  Keddisb,  tnicai'eouB,  arenaceous  shale  with  greenish  bandfi. 

pHHsiog  into  sandatone 3  9 

lit.  Reddiah  and  grpcnish  micaceous  sandii(«ne 10  0 

II.  Brown  argillaceoiia  abale  with  green  streaks  and  sandstone 

bands 106  0 

16.  Bright-greenisb  argillaceoua  ahale t  0 

16.  Reddish  atgillaceouH  sbale  with  sandstone  bands.     Fonae 

the  waterfall  below  the  bridge T  0 
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17.  Similar  rockSi  indistinctly  seen,  extend  to  the  bridge,  and 
below  the  fall  are  seen  beyond  the  first  point,  where 
the  pond  widens.  They  are  again  met  with  in  an  ad- 
jacent brook,  dipping  steeply  S.  23**  E.,  and  apparently 
associated,  higher  up,  with  dark-bluish  argillaceous  shale 
containing  thin  bands  of  limestone 


Total  thickness 206 


On  the  shore  twentj-Beven  yards  north  of  the  bridge,  at  the  mouth  Seaooai  Bay. 
of  the  brook  in  which  the  mine  is  situated,  the  following  strata  are 
exposed  in  ascending  order,  the  dip  being  S.  13^  W.,  nearly  vertical 
and  overturned  : 

Section  at  Siacoal  Bat. 

FIIT.  DfCHSg. 

1.  Dark  shale  and  underclay 16  0 

2.  Coal ;  thickness  not  seen  but  said  tobe 4  0 

3.  Black  shale  full  of  Naiadites,  Cythere,  fish  remains  and  ^V-  Shells  and 

orbisy  with  bands  of  greenish  shale  and  thin,  nodular  '^°' 

layers  of  ironstone 48  0 

4.  Greenish  argillaceous  shale  with  layers  of  ironstone  half  an 

inch  thick  and  downward  in  the  lower  part 23  0 

5.  Greenish-grey  rusty  sandstone 3  0 

6.  Greenish  argillaceous  shale 2  6 

7.  Greenish-grey  flaggy  and  shaly  sandstone 3  6 

8.  Greenish  argillaceous  shale 3  0 

9.  Black  shale,  yery  coaly  and  coherent  in  places,  but  passing  into 

ordinary  dark  shale 10  0 

10.  Greenish-grey,  fine,  argillaceous  shale 1  6         SSe!"*****"* 

11.  Black  or  dark  shale  as  before 12  0 

12.  Greenish-grey  argillaceous  shale,  in  part  yery  coherent 7  0 

13.  Measures  concealed 6  0 

14.  Dark  coaly  shales 2  6 

16.  Measures  concealed,  with   occasional   outcropn  of  greenish 

crumbling  shale 18  0 

16.  Bands  of  grey,  coaly,  flinty  sandstone  and  shale 20  0 

17.  Measures  concealed 24  0 

18.  Dark   shale,  succeeded  by  greenish  argillaceous  shale,  with 

small  layers  of  ironstone ;  not  well  seen 17  0 

19.  Measures  concealed 

Total  thickness 220  0 


Between  18  and  the  next  brook  to  the  northward,  a  few  blockB  of 
conglomerate  are  met  with. 

At  the  eastern  corner  of  Seacoal  Pond,  on  the  shore,  greenish  sand- 
stone, possibly  in  place,  seems  to  dip  N.  20**  E.  <  55° ;  but  the  outcrop 
is  obscure.    A  short  distance  further  east,  sandstone,  full  of  plants, 


I 
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has  a  similar  dip,  a\m  very  obscure.  Beyond  this,  tu>  rocks  ar« 
Keen  a^  fur  as  Malcolm  a  wharl',  near  which  green Ub-grey,  coherent, 
fine,  glietcning  muidstone,  about  one  hnndred  feet  thick,  dips  S.  38° 
E,  <  80°.  Eastward  for  170  fe«l  no  rockd  mv  met  with  ;  then  grey 
and  btai§h-grey,  co&rse,  riuity  sandstone,  faUe-beddcd,  with  morkingB 
of  plantA,  HtnkiM  about  N.  18°  E.,  and  is  aboat  eighty  feet  thick.  For 
C50  feet  till  rocks  are  s«n,  and  those  noit  met  with  display  another  dip 
S.  15°  W.  <  75°,  but  contorted.  A  faoil  is  near  this  spot,  bat  that 
tbv  tintt  of  the  following  series  belong  to  the  south-east  side  of  it  is  not 
cet^in.     If  they  do  the  sequence  is  all  ascending : 

tSlCtlOM  or  CAHBOMiriRUlS   RuCE9  AJ  ClBLITOX   HtAD. 

1-  Keil  uid  giveaith  &tgi\iiu:eaa»  « Lair  with  hard  bands;  aiao 

bluisb-gre]'.  cuntorted.  ateiio-4rgillaci?oiu  shale  smi>otb-  ^^^ 

It  polished  on  the  surface.     A  great  deal  of  calcepar  in  ^^^H 

tbr  bedding.     Tlie  bAtd  bands  arc  sometimes  concrci-  ^^H 

tioiiary   aad   calcareous.     ConlaiiiE  a   Eii-(««t  bed  uf  ^^^H 

gieeiiiah-giey,  flinty,  sparkling,  l/rolten,  quartsosesand-  | 

stone  or  qnartzttf 33U         U 

I.  Oreeniah  and  grey,  fine,  compact,  flinty  eandslone,  fill!  uf 
broken  plants,  pyritiied  and  carboniied,  and  in  part 
reaembling  underclay 2.'>         0 

3.  Reddish,  purple  and  greenish  mottled  shale  ;  strike  N.  61°  E.       tO         <i 

4.  Alternations  of  rusty,  greenish,  grey  and  reddish  Sinty  wnd- 

stone  and  thin  bands  of  shale,  fall  of  plants  and  like 
the  sandstone  of  Grant  Point.  Mneh  brightly  polished 
hematite  in  the  joints.  Slickeniide  grooves  run  about 
8.  65°  E.  <,  15°;  the  dipis  obscarely  N,  25°  W 50         0 

5.  Reddish  and  greenish  argillaceous  shale 25         0 

a.  Heamres  concealed 90        0 

T.  Reddish  and  grey  sandstone 3        0 

8.  HeasureB  concealed SO        O 

9.  Qrey   and  gieenish  Bue  MnditODe,  with  a  few  argillaceous 

bands 160         0 

10.  Measures  concealed 20         0 

11.  Orey  sandstone.     Here  in  a  distance  of  450  feet  going  east- 

ward, the  strike  changes  from  S.  65°  W.  to  S.  60°  B., 

the  dip  being  inland 120  0 

12.  Measnres  concealed 10  0 

13.  Orey  sandstone 46  0 

14.  Greenish  argillaceoue  shale,  with  a  few  ironstone  balls 45  0 

16.  Oreenish  argillaceous  shale,  not  well  seen,  sometimes  rough 

and  concretionary 60  0 

16.  Measarea  concealed 40  0 

IT.  Grey  thick-bedded  sandstone,  striking  S.  53°  E 40  0 

18.  Brenly  bedded  aigillo-arenaceons  shale 26  0 

19.  Oreenish  aigillaceons  shale,  not  well  seen 6  0 
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20.  GreeniRh  and  reddish  argillaceooB  shale  with  harder  bands...       22 

21.  Reddish-grey  concretionary  or  conglomeritic  limestone,  one 

to  three  feet 2 

22.  Mottled  red  and  green  rocks.     Dip  N.  20**  £.  <  45'* 78 

23.  Greenish,  grey  and  reddish  concretionary  limestone  or  con- 

glomerate    1 

24.  Green  flaggy  sandstone 1 

25.  Conglomeritic  limestone  and  sandstone  mixed 2 

26.  Reddish,  greenish  and  purple  mottled  argillaceous  shale 3 

27.  Grey  rusty  conglomerate,  full  of   coaly  matter,  plants  and 

Stigmaria 2 

28.  Grey  and  bluish-grey  fine  sandstone,  broken  and  jointed,  ftiU 

of  rusty  spots  and  concretions,  often  spherical.  Be- 
comes more  shaly  and  &lse-bedded  at  top 36 

29.  Bluish  areno-argillaceous  shale,  passing  into  sandstone 4 

30.  Sandstone,  passing  into  arenaceous  shale 3 

31 .  Rusty  concretionary,  calcareous  band ;  local 0 

32.  Grey,  rusty,  thick-bedded,  jointed  sandstone;  prostrate  trees ; 

concretions.  Passes  into  shale 35 

33.  Reddish  sandstone,  the  lower  part  calcareous  and  concretion- 

ary.   Thickness  indefinite 18 

34.  Red  gypseous  marl  forming  a  high  bank ;  nodules  of  reddish 

and  white,  fibrous,  crystalline  gjrpsum,  with  blocks  of 
whitish  gypsum,  often  porphyritic  and  containing 
limestone  nodules.  Not  well  seen.  Dip  N.  14**  E.  <46**. 
Carleton  Head,  from  which  the  French  are  said  to  haye 
obtained  plaster 106 

35.  Greenish-grey,    waving   and      contorted    areno-argillaceous 

shale,  dipping  N.  7*- E.  <  45' 39 

36.  Measures  concealed.    Traces  of  bright  red  marl 163 

37.  Greenish-grey  waving  sandstone 4 

38.  Measures  concealed 

Total  thickness 1596 
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CoDoretlonaiy 
limestone. 


Underclay. 


Prostrate  trees. 


Gypsom. 


The  Focks  of  this  section  are  unlike  those  between  Bear  Island  and 
Plaster  Cove,  and  are  probably,  therefore,  higher.  Whether  the  gyp- 
sum of  Carleton  Head  is  the  same  as  that  which  overlies  the  coal  at 
Little  Biver  is  doubtful. 

About  180   feet  further  east  the  dip  is  reversed,  and  small  reefs 
of  greenish-grey  sandstone  and  argillaceous  shale,  with  prostrate  trees 
and  concretionary  masses  of  limestone,  dip  S.  10°  E.  <  30°.     The 
appearance  of  blocks  of  gypsum  on  the  beach  soon  afterward,  seems  Gypsum, 
to  indicate  a  small  fault  or  syncline. 

Between  Carleton  Head  and  the  next  brook  to  the  eastward,  blocks 
of  sandstone  abound,  with  others  of  dark  limestone.  On  the  eastern 
side  of  the  point,  on  the  right  bank  of  Little  River,  is  a  large  quantity 
of  bright  greenish  clay. 


The  aliore  between  Seacoal  Bay  anii  Plaster  Cove  presents  very 
interesting  exposures  of  these  rooks,  and  the  following  sections  hare 
been  measured,  begianing  at  the  ferry-wharf  (Emery'B)  north  of 
Hawkesburv. 


r  EuBT'a  Wour,  Hawi 


1.  MeiwtiirM  coni-ealed 

2.  Purplish  and  reddish-giej,  micaceoua,  fine,  friable  Brgilliceaiia 

ahale,  Hooked  with  gtieeu 

3.  Reddi<h-gT(<j  aandiilone  with  dull  gretniiib  spots 

4.  Reddish-grej,  crnmbling  srglllaceoaB  shale 

6.  Redditlh-grey  nandatont 

6.  Reddiah^TGJ,   Bigillaccuus  sbule,   wilb  green   ntreaks    luid 

blolrfaes.     PasaeB  into  sandatone 

7.  Bedilieh-grej,  friable,  arenacBOM  shale,  with  bands  of  impure 

limestone 

8.  iteddish  and  greBniah  grey,  caJcareous,  Tflry   cohertmt,   floe 

sandstone,  passing  into  arenaceoua  shale. .- 

9.  Reddish  argitlo-areuaceocs  shale 

10.  OreenisL-grey,  rough  argil laceoDs  shale 

11.  Dark,  greenish'gTey.  crnmbling  argillaceoux  shale 

12.  Bluish-grey,  very  One  calcareo-argillaceoaH  nndstone 

13.  Blnish-green,  micaceous,  calcaieo-srglllaceoiu  shale 

14    Viae   sandstone    and    arenaceOQS  shale  irregularly    mixed 

Falae  bedding 

16.  Qreenlab-grey  and  rastr  argillaceous  and  arenaceoDi  shale. . . 

IG.  Very  coherent,  fine  sandstone,  thick-bedded,  flaggjand  shaly, 
grey  and  rnsty,  passing  in  places  Into  grey  conctetlon' 
ary  limestone,  Itbe  that  near  McLeod's  bridge,  River 
Inhabitants  (P.  70  I) 

IT.  Beddish  argillaceoue  and  areoaceous  shate 

18.  Reddish  argillaceous  shale,  not  well  seen.  Dip  N.  71' G.  <  47°. 

19.  Reddish,  wnvltig,  argillaceous  shale  with  sandstone  bands. .. 

20.  Measures  coacealed.    Occasional  red  bands;  about 

21.  Orey  coarge  sandstone 

21.  Measures  concealed 

23.  Reddish  argillaceous  shale 

24.  Measures  concealed 

2G.  Beddlsh-grey  sandstone 

26.  Measures  concealed 

27.  Oreenish-grey  argillaceous  shale  with  carbonised  plants 

28.  Measures  concealed 

29.  Qreeuish-grey,  fine,  coherent  sandstone. 

30.  Reddish,  fine  waving  sandstone 

31.  HeasQres  concealed 

32.  Cnimbling  argillaceous  shale 

33.  Reddiih,crumb1iug,argl11aceoussandstane,wJth  small  patches 

of  nodnlar.  Impure,  micaceoiis  limestone 
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34.  Measures  concetled 4.  2  6 

35.  Reddish,  cmmbling,  argillaceous  shale 3  6 

36.  Reddish  shalj  sandstone,  with  green  marks 1  2 

37.  Measures  concealed.    Dip  8.  63**  B.  <  43^.    It  is  assumed 

that  the  thick  coherent  sandstone  of  Grant  Point  is  in 
the  concealed  interral,  instead  of  striking  the  shore 
south  of  Emery's  wharf.    If  such  is  not  the  case,  some 

of  the  estimates  of  thickness  here  given  are  too  great  136  0 

38.  Reddish-grey,  fine,  shaly  sandstone 12  0 

39.  Greenish-grey  and  red  argillaceous  shale 3  0 

40.  Coherent  sandstone 0  9 

41.  Measures  concealed 3  0 

42.  Red  shaly  sandstone 1  3 

43.  Measures  concealed 1  6 

44.  Reddish  argillaceous  shale ^ 4  10 

45.  Measures  concealed 3  8 

46.  Reddish  argillaceous  shale 30  0 

Total  thickness 488  1 


Then  follow  these  beds  on  Grant  Point  in  reverse  order  to  40 : 

Sbotiok  at  Gruit  Pout. 

rsiT. 

1.  Coherent  sandstone  (No.  40) 0 

2.  Measures  concealed.     Dip  N.  78'  E.  <  46' 80 

3.  Greenish  argillaceous  shale I 

4.  Friable,  argillaceous,  shaly  sandstone 5 

5.  Reddish-grey,  shaly  sandstone,  with  small  concretions  of  grey 

compact  limestone ;  also  calcspar 7 

6.  Measures  concealed 10 

7.  Reddish,  crumbling,  argillaceous  shale 7 

8.  Reddish  shaly  sandstone 0 

9.  Red,  crumbling,  aigillaceous  shale 4 

10.  Reddish-grey,  shaly  sandstone 1 

11.  Reddish  argillaceous  shale 8 

12.  Measures  concealed.    Grant  Point 7 

13.  Grey,  fine,  flaggy  and  shaly,  jointed  sandstone,  with  frag- 

ments of  plants;  quarts  crystals  in  joints.    A  small 
fault,  a  downthrow  of  six  inches  on  the  east  side  along 

an  open  joint  lined  with  quartz 11 

14.  Grey  flinty  sandstone,  full  of  broken  plants 3 

15.  Dirty,  soft  and  hard,  broken,   cicrbonaceous  and  graphitic 

^       argillaceous  rock 0 

16.  Grey  flinty  sandstone 5 

17.  Dark-blue  argillaceous  shale 0 

18.  Grey  thick-bedded  sandstone  with  druses  of  quarts  in  the 

joints,  sometimes  rusty,  shaly  and  crumbling.    Lenti- 

ticular  patches  of  shale 23 

19.  Measures  concealed,  but  probably  the  same  as  18 7 


INCHES. 

9 
0 
0 
0 

6 
0 
6 
1 
3 
3 
10 
0 


2 
3 

3 

0 

4 


8 
9 


Small  fault. 


Plants. 


B  r  asoLooiCAL  BTRrsr  or  cAjrjiDA. 

16.  Qnj,  flM^  ooltcnnt  MWMona  In  ttkk  and  thu  bak 

SI.  Bcddbb  ttnr  Miidabne  wUk  mgnem  lajet 

33.  Bodatiah-fcnT  and  gnjr.  ftiM>  ookanu  wiKlrtoT,  curjoiMlj 

JoitilHl,  the  jofnti  betag  nercEr  neve  than  •  frw  tiichM 
•P^ - 

33.  OBrk-gdcT  u^lio«reiwreoa«  alwle , 

34.  U^dUA-^vj,  varinc  «ha];  nndalaiie 

I^  Bxddub  urgillnceaiu  shale  with  planta. 

35.  Boalj  aod  creaiii-(.s>loivri,  crumbliag  and  inrapact  luidMjCHMi, 

AlU  of  bn^en  pUntis  loatletauul  SUfmaria 

17.  Vhilisfa^f^tey  qiuutzite  in  thick  lar»^,  diated  with  qoarts. 

fkcomea  reddiah  at  top 

IS.  AlteraaUona  of  reddish  arenanoDa  Aale  and  quartsile 

M.  IMtllah.  blniib    and  greeDnh-fjtj   cmmbillng  argjlUccooa 

3D.  Kvit'llkh  Sue  aanddlnDe 

S) .  Rcddtib  areDa.argiIl>ceoiu  ibale 

33.  RtMMIih,  compact,  somewbat  aofl  nuidalooc 

33-  Beddith  argillaceom  shale 

34.  BeddUb  Bigillactxras  saudcloDe 

35.  Eteddl«h  at^iUaceoua  tbale  with  baidci  leoUculat  IkTcta. 

36.  B«ddiiih,   fine,  arpllaceoiu,   micaceonB    auidMooe   In  thick 

laj'en  ;  thread*  of  calcnpar.    Sbaly  at  lop 

37.  Buitf,  «"iD<iwlu(t  i-nhtrent  naodsioDe,  foil  of  brolum  planta 

iiTi-i   i   <  ;  ''<j!  il  l~      Ratis  lata  qnarUnve  Modetonn 

38.  Qnj  and   blniah'giej',  jointad,  fliutr  Hadrtone.    hObaUj 

No.  9  of  next  sectJoa 

39.  Blnfgh-grey,  flaggy,  argillaceoiiB  rock 

40.  Light,  bluisb-grey  coherent  aaodstoDe 

41.  BlDlBh^grey  argillaceoui  sbftle 

42.  Light-grey  flinty  sandstone 

43.  Blaish-grey,  argil  laceons  and  arenaceouf  sbale  and  mtdstone, 

with  hard  bands 

44.  ReddiBb-grey  (u>d  greeiuBh,  micaceous,  ai^llaceoui  saodstone, 

with  agreeniih  dnge  in  places.     Passe*  into  shale 

45.  Reddish-grey,  Baggy,  micaceous  aandstone 

46.  Reddish,  finer,  argillaceous  abale  and  sandntone 

47.  Qreenl«h-gr«y  and  red,  cmmbling,  argillaceons  shale 

4S.  Ueaanres  concealed 

49.  Reddisb^grey  quartKose  Bandstoae 

50.  Reddiah-grey  alliaceous  ahftle 

51.  Red  and  greenish  sandstone 

52.  Reddish  argillaceouB  shale.    Some  of  these  rocks  are  rippled  ; 

other*  contain  fragments  of  plants 

53.  He«sur«a  concealed  by  Kmerj  Pond 

Total  tbickne** , , , , , 
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Immediately  beyond  the  pond  these  rocks  are  again   repeated  in 
descending  order,  as  follows : 

SlOTION  OF  CARBONiriROUB  STRATA  BIWBKH   EmIRT  PoKD  AND  P  LASTBR  COVI. 

.     .  FRKT.    INCHES. 

1.  Reddish  argillaceous  shale.     Dip  N.  86"  B.  <  46** 206  0 

2.  Reddish  coherent  rock,  with  green  blotches ^. .         l  8 

3.  Reddish-grey  coherent  sandstone 2  0 

4.  Reddish  argillaceous  shale,  with  sandstone  bands  and  greenish 

streaks ' 28        0 

5.  Reddish  argillaceous  sandstone,  with  greenish  patches  and 

shalj  layers  in  the  lower  part,  .i 7        6 

6.  Alternations  of  reddish  and  greenish  argillaceous  shale  and 

sandstone 3      10 

7.  Greenish  argillaceous  shale,  with  layers  of  sandstone i         7 

8.  Grey,  fine,  crumbling,  argillaceous  sandstone,  passing  into 

shale 4        8 

9.  Grey  flinty  sandstone,  rusty  and  full  of  quartz  in  the  joints ; 

dark  manganese  stains ;  broken  plants.     Probably  No. 

38  of  the  preceding  section 32        8 

10.  Reddish,  purplish  and  greenish,  crumbling,  argillaceous  rock, 

with  small  nodules 25        0 

11.  Grey,  shaly  and  thick- bedded  sandstone,  with  rusty  spots; 

quartz  crystals  in  the  joints 7        8 

12.  Purplish,  crumbling,  argillaceous  shale,  with  small  green 

patches.    Harder  bands  towards  the  bottom 32  0 

13.  Reddish  sandstone,  with  grey,  micaceous,  nodular  spots 3  10 

14.  Greenish-grey  argillaceous  shale 2  6 

15.  Grey  and  greenish-grey  arenaceous  shale,  with  rusty  spots; 

passes  into  waving,  micaceous  sandstone,  full  of  broken 

plants , 19        2 

16.  Greenish  and  purplish  argillaceous  shale 15        o 

17.  Greenish-grey,    rust-spotted,    argillaceous    and    arenaceous 

shale,  with  sandstone  bands,  passing  at  the  bottom 

into  sandstone 11        ^ 

18.  Rusty-grey  crumbling  underclay,  full  of  broken  plants  and 

rootlets 4         o 

19.  Flinty,  quartzose   sandstone,    with  quartz   crystals  in    the 

joints 7  8 

20.  Reddish  shaly  sandstone 4  g 

21 .  Grey,  flinty,  micaceous  sandstone 4  o 

22.  Reddi8l>grey  sandstone,  with  greenish  irregular  layers 5  o 

23.  Grey  fine  sandstone  with  quartz  in  the  joints 4  q 

24.  Dirty,  greenish-grey,  crumbliug,  argillaceous  shale. 5  6 

25.  Reddish  and  purplish,  crumbling  argillaceous  shale,  with 

layers  of  waving  sandstone 25        0 

26.  Greenish,  finely-bedded  argillaceous  shale,  passing  into  shaly 

sandstone 18        6 

27.  Grey,  slightly  calcareous,  micaceous  shale  and  sandstone, with 

rusty  spots ;  broken  plants ;  quartz  crystals  in  the  joints      20        0 


Plants. 


Underolay- 


82  r  OEOi^aicAL  siiRVEr  or  cjlnada. 

laceoDi  diiOe,  jotnlcd  in  the  diiectjon  of  the  bedding. . 

84.  Beddith  ugiUaceoiu  iihale  iriUi  sUeaka  of  Kieen 

95.  OreeniUi  and  grej  argilUceoui  and  arenateoait  eh&le  mod 
,  JUuUIoiu,  with  thin,  ruRty,  eaJou-eoiii  !ajfj» 

6S.  Dark  blniah-gii'j  and  grey  uvrnlj-bcdJed  iilwlet  witii  \ea- 
ticular  lajen  ot  limealone,  cooioinitig  onnieroug  etatiJ 
!fttiaditt»  and  eulomosttacaiLS.  Ltaia  Ladyi  wan  found 
in  looae  piiLt'cs  of  rock  appareotly  derived  from  ihia 
bed 

9T.  Gnaiitafa,  barEb,  niotceous,  arKillaccoiu  rock   

9S.  Reddiifa  and  Kreeoiiih -mottled,  b«aotlful]f  rippled  suidBlone 
and  argillaceous  «hal«,  wjtli  Utin  lajers  of  UmeEtiine  at 
bottom 

99.  Bright  red  argillaceous  shale * 

100,  Qieeoiib,  Teddlah  and  bluish  argiUaceoDs  shale  aud  nand- 

■lone ;  broken  plants , 

lul,  Bedillsb,  greenish  and  bright  indian-ri^  arglUaceons  shale 
and  sandKftne,  with  reins  of  quarti  in  the  jointa,  tiOtn«- 
timei  an  inch  anda  half  thick 

102.  Gteenish-grey  argillaceous  shale  and  fandstuoe,  wiib  a  few 

led  bandti.     Passes  ioto  a  very  coherent,  grey  or  rastj 
sandatone,  with  plants 

103.  Brown  and  indian-red  argil  laceoui^  shale  with  lighter  bands.. 
lO'l.  Reddish  and  greenish  atffillaceoDB  Eandslone  with  greenish 

hlotcheis  and  layers  of  ahale 

105.  Bright  tirown,  (TUmdling,  argillan'oua  ttbalc 

loe.  Oreeniah  and  grey,  fine,  ripplod  sandataBe,  foil  of  quart*  and 

paasing  into  argUlaceouB  ihale 

107.  Reddiab  jointed  sandstone,  full  of  quartz.    Passes  downward 

into  brown  and  reddish  argillaceous  shale,  with  thin 
bands  of  msty,  coherent  sandstone 

108.  Grey,  greenish  and  rusty  sandstone,  with  broken  plants 

109.  Dark  and  light-bluisb,  evenly-bedded  at^Uaceous  gbale 

110.  Greenish  and  grey isfa,  more  crumbling  argillaceous  shale 

Ul.  Reddish,  greeniali  and  bluiKh  argillaceous  shale 

112.  Blnlsh  and  grey,  evenly-bedded,  One  shales,  full  of  ModioUe  or 

small  entotnoBtracans 

113.  Greenish  and  greyish,  less  shaly  rocks,  with  coherent  layers. 

Small,  grey  calcareous  beds 

IH.  Light  greenish-grey,  bareb,  flaggy  ot  thick-bedded rockt^  with 

films  of  quarts  and  calcspar. 

lis.  Bluish-grey,  e venly- bedded, argil laceons  shale,  with  thin  bands 

of  limestone 

116.  Greenish-grey   crumbling   rocks,   succeeded  by   fossiliferouB 

IIT.  Reddish  and  greenish,  mottled,  crumbling,  argillaceons  ehale 

118.  Dark  bluish  atgtllaceous  shale  containing  entomostiacans ; 

thin  bands  of  sandstone  and  limestone  ;  quarts  andcalc- 


119. 
120. 
121. 
122. 
123. 
124. 
125. 

126. 

127. 

128. 

129. 
130. 

131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 

139. 
140. 
141. 
142. 
143. 
144. 


145. 


146. 
147. 
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Greenish  and  grey,  harsh,  crumbling;  argillaceoas  shale 6 

Bark  blaish  shales  holding  entomostracans 3 

Greenish,  fine,  rippled  sandstone 7 

Dark  blnish,  fine,  msty  shales 2 

Greenish-grey  argillaceoas  shale 4 

Black  or  dark-bluish  argillaceous  shale,  sometimes  papery. . .       15 
Greenish  and  bluish,  fine,  nodular  argillaceous  shale,  with 

thin  bands  of  limestone 51 

Greenish  and  reddish  argillaceous  shale  and  sandstone,  pass- 
ing in  places  into  dark  shales 105 

Bright  red,  reddish  and  greenish,  argillaceous,   friable  and 

harder  rocks 150 

Dark  bluish  and  greenish-grey  micaceous  shale,  with  broken 

plants ...«. 11 

Greenish-grey  argillaceous  rock,  with  rusty  harder  bands. ...       15 
Bright  red,  reddish    and    greenish,  crumbling,  argillaceous 

shale.    Some  layers  are  full  of  greenish  nodules 121 

Measures  concealed 27 

Reddish  and  greenish  sandstone 28 

Bluish-grey  argillaceous  shale 12 

Greenish  argillaceous  shale,  full  of  concretions 7 

Dark  shales  with  hard,  rusty  bands 29 

Greenish-grey  sandstone,  full  of  blotches  of  quartz 7 

Greenish  and  bluish,  coherent,  argillaceous  shale 14 

Brown  argillaceous  shale,  with  greenish  layers  and  bands  of 

sandstone 80 

Dark  argillaceous  shale,  with  hard  bands 26 

Greenish  argillaceous  shale 8 

Red  and  greenish  argillaceous  shale,  with  hard  bands 121 

Measures  concealed.     Dip  8.  87°  E.  <  53° 170 

Greenish  sandstone  reef 15 

Broken  land  soon  succeeds,  probably  underlaid  by  plaster  and 
limestone.  Assuming  that  the  rocks  dip  as  before, 
there  is  to  the  small  brook  on   the  tiouth  point  of 

Plaster  Cove  a  thickness  of 754 

The  distance  from  this  brook  to  the  top  of  the  limestone  is 
about  725  feet.  Assuming  that  the  angle  of  dip  is  60° 
and  that  the  strata  are  not  crumpled,  this  will  give  a 
thickness  of  628  feet,  the  greater  part  being  occupied 
by  gypsum,  limestone  and  gypseous  marl.  One  bed  of 
the  gypsum  is  estimated  by  Dr.  J.  W.  Dawson  (Acadian 

Geology  p.  392)  as  150  feet  thick 628 

Limestone,  described  in  Acadian  Geology,  p.  391 ;  thickness 

indefinite 30 

Flinty  quartzite,  sandstone  and  conglomerate   (^Devonian  f) 

seen  between  Plaster  Coye  and  McMillan  Point 

Total  thickness 6102 


83  F 
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limestone. 


Planta. 


DeTonian  rooks 


Between  Bmery*8  wharf  and  a  point  on  the  boach  south  of  the  cross 


aioLooiOAL  sdbVit  or  CADADA. 

roade  at  Dominion  wharf,  n  ihioknesB  of  about  824  feel,  is  coiiC«8l«d 

with  the  exception  of  occasional  Ijanda  of  grey  saiidetonB.  Rocbi  an 
then  again  seen  on  the  beacli  which  perhaps  lepiesent  the  millstoDB 
grit.     These  are  in  aseonding  oi-dor  an  follows: 
8tCTioN  At  HiwEiasuHT  Habbok. 

I.  MukBiiree  coDt'eolcd  bctwui^a  Ei>ic<ry's  wtuif  uid  the  shon;  cut 

of  Dominion   wharf.     Dip   N.   75°   E.  <  63°.    A  few 

IndlHtiDct  lidisof  grt'y  aaDdstooe 824  0 

3.  MoMuieB  (xincclUed II'  0 

3.  Giey,  fliiggy  ftnd  Khaly  uuidattine,  pauiug  apward  into  Ted- 

di«b,  Bhiil)'.  cTunibllnu  KWidtUfne 34  o 

4.  Rnldifh  and  greuniBb  ftrf^illnceuus  Bhale,  not  well  seen 19  <i 

5.  B«ddiah  sftOdHtani? B  0 

6.  Meaturea  concealed 61  n 

7.  B«ddiBh  sandstone  and  argUIaceDQa  shHie 10  3 

8.  GreeniJib-gT«y  argtllaceonB  ehalr  and  stmdstone i  J 

9.  Dark  bluUh-grey  crumbling  Hbale 3  S 

10.  Oreemali-grey,  nodular,  argiliareouB  shsle 3  9 

11.  Dark  bluisb  grey,  crumbling,  papery  Bhalei 6  ID 

12.  Qreenish^ey,  crumbling,  arglUaceou«  iiandatone 3  11 

13.  MeaHuret  concealed 1 10          » 

II.  Ruely-giey  sandstone,  ^Ise-beddful,  with  markings  of  plaiitB. 

(No.  1 1  of  next  Bectiun) 61         d 

15.  MeftBlircB  concealed.     Dip  N.  fi4'  B.  <  67' 173         n 

16.  Darkblolah-grej,  cn)]nbUiig,arglllac«otMatwl« B9        0 

1 T.  Heaanres  concealed GT        o 

IS.  Grey,  vety  coherent  eandatone 8         0 

19.  Ueasnret  concealed 34        o 

20.  Dark  bluish  argillaceous  shale 4         o 

21.  Greenish-grey  sandstone 4         o 

22.  Dark  bluish,  fine,  argillaceoui  shale J         o 

23.  Grey  impure  limestone 0  10 

24.  Dark  bluish  argillaceous  shale,  with  bande  of  dirty  limeatone 

and  rusty  sandstone.     Greatly  contorted fi  i         n 

25.  Ueasures concealed It         o 

26.  Grey  sandstone IT         o 

27.  Dark  bluish  shale,  like  24 8         4 

28.  Grey  rusty  sandgtone 2         o 

29.  Gtey  and  bluish-grey  argillaceous  shale 7         g 

30.  Light  grey  sandstone I         9 

3t .  Bluieh-grey  argillaceous  shale A        0 

33.  Ltgbt  grey  sandstone 1         3 

33.  BluiBh-grej,  micaceous,  aigilloreouB  shale 4        g 

34.  Light  grey  rusty  sandstone 0  e 

35.  Bluish-grey  argillaceous  shale 4  s 

36.  Light  grey,  rusty,  mtcaceous  sandstone,  jointed  and  broken, 

marked  with  plants 4  6 

37.  Heasurei  concealed S  0 
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38.  Bluish-grey  argillaceoas  shale 6        3 

39.  Light.grey  waving  sandstone 0        8 

40.  Grey  and  bloish-grey  argillaceous  shale,  with  thin  limestone 

hands.  NaiadiUa 92 

41.  Grey  and  bluish-grey,  thin  and  thick-bedded,  flaggy  sand- 

stone   21 

42.  Grey  and  bluish-grey  argillaceous  and  arenaceous  shale 9 

43.  Greenish,  waving,  micaceous,  shaly  sandstone 6 

44.  Dark  bluish  argillaceous  shale 3 

45.  Light  grey  thick-bedded  sandstone ;  broken  plants 2 

46.  Bluish-grey  argillaceous   and  arenaceous  shale,   with   thin 

bands  of  sandstone 11 

47.  Grey  sandstone ;  ripple  marks  at  top 1 

48.  Grey  areno-argillaceous  shale  with  thin  bands  of  sandstone. .  12 

49.  Light  grey  flaggy  sandstone,  with  broken  plants 3 

60.  Grey  and  dark  bluish-grey,  argillaceous  and  arenaceous  shale, 

with  thin  bands  of  sandstone 8 

61.  Light  grey  sandstone 1 

62.  Bloiflh  and  grey  argillaceous  shale 8 

63.  Light  grey,   fine,  flaggy  and  shaly  sandstone,  witn   minute 

yeins  of  calcspar.    One  of  these  veins  contains  black 

and  honey-colored  sine  blende 5 

64.  Bluish-grey  argillaceous  shale 4 

66.  Sandstone,  in  thin  and  thick  beds 12 

66.  Dark  bluish  argillo-arenaceous  shale 2 

67.  Calcareous  sandstone 2 

58.  Dark  bluish  argillaceous  shale 10 

69.  Flaggy  sandstone  and  argillaceous  shale 31 

60.  Light  grey  sandstone 2 

61.  Dark  bluish  argillaceous  shale,  with  thin  layers  of  sandstone, 

the  latter  usually  waving  or  rippled.      Toward  the  top 
the  beds  become  more  sandy.    Fine  impressions  of 

fucoids 160 

62.  Measures  concealed.    Dip  N.  53''  E.  <  64° 57 

63.  Greenish  argillaceous  shale 3 

64.  Greenish  waving  sandstone 2 

66.  Bluish  aigillaceous  shale 

66.  Measures  concealed  to  the  middle  of  the  bridge  on  the  road 

at  the  head  of  the  harbor 76 

Total  thickness 2311         8 
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Above  tbo8e  rocks  lie  grey  sandBtoneft  and  argillaceoas  shales,  with  stmu  above 
occasioDal  red  bands.    For  about  sixty-sevon  chains  the  angle  of  dip  HawkMbury 
varies  from  40®  to  60°,  then  it  becomes  nearly  vertical.     This  gives  a  Harbor, 
thickness  of  about  3387  feet.     Then  comes  an  indefinite  thickness  of 
dark-bluish,   black  and  grey    argillaceous   shale,   with   great    bands 
of  sandstone  which  form  barrens.     If  no  fault  intervenes,  assuming  the 
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ADgle  of  dip  to  be  75°,  and  the  gypsum  to  begin  at  the  small  potuis 
near  Little  Btv«r,  the  dJsUDCe  is  one  buodred  &ad  forty  chains,  sbd 
the  vertical  thickne»ci  8826  feet.  All  of  this  is  then  overl^d  by  the 
coal,  gypsum  and  limestone  of  Little  River, 

Then  follow  the  reddish  strata  occupying  the  country  between  Little 
Biver  and  the  highest  beds  of  the  basin  east  of  McLeod'a  bridge.  The 
dip  seldom  exceeds  15",  the  distance  is  about  a  mile,  and  the  Ihickneie 
probably  less  than  1350  feet. 

Combining  these  sections,  we  have  the  thickness  of  carbouiferoo? 
rockit  in  the  region  aa  follows : 

1.  From  the  blgbe«t  beds  iweu  at  the  flfni-lini^  ea£t  of  McLaod's 

bridge,  to  tbe  gypsum  of  LiUle  Biver 1360 

1.  Little  River  gypHUm,  limeHtone  aoil  coal,  iiadertnid  by  darlc  nbklcn 

and  bxadatotiei 89!e 

3    Grey  auDdstone  with  occasional  red  bands,  as  £u  bh  tbe  bridgr  at 

tbe  lioul  of  Hawkesl'ury  Harbiir. 3337 

4.  Str&U  betweeo  Hawkesbuiy  bridge  and  the  highest  rocks  noitb 

□f  Bmerj  Pood,  as  givea  ia  tbe  section  on  p.  TS 2195 

5.  Bockfl  betweeb  Kmery  Pobd  aod  Port  HostiagB,  u  in  the  «ectiaa 

on  pp.  79  to  83 8103 

ToUl  tbickoPSH 21960 


On  the  south  flide  of  Hawkesbury  Inlet  the  beds  are  repeated  in 
descending  order : 

Smtioh  oh  TDr?ik  Ponrr. 


. .  M eaaareii  concealed  from  tbe  bridge  (Ko.  66  of  last  section.) 

Dip  N,  53"  E.  <  sr ; 

I.  Bluish-grey,   vriDkled,   argillaceous  and   areoaceoDS    sbale, 

vrith  thin  bauds  of  sandstone 

I.  AltematioQB  of  bluish-grey  and  greenish,  fine,  ripplfr-markad 

sandstone  and  shale 

1.  Eip pie-marked  sandstone,  with  some  bands  of  shale 

I.  Measures  concealed 

I.  Qrey  sandstone  and  sbale 

'.  Measures  concealed 

I.  Flaggy  sandstone 

I.  Measures  concealed 

I,  Greenish  argillaceous  shale  and  sandstone 

.  Qreenish  and   grey   sandstone.     (Probably   No.  14   of  next 

section) 

r.  Measures  concealed.     Dip  N.  66°  E.  <  60* 

t.  Reddish  and  greenish  argillaceous  shale 

1.  Qreenisb,  fine,  crumbling,  argillaceoas  shale 


15. 


16. 
17. 
18. 
19. 
20. 
21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

30. 
31. 


32. 
33. 


34. 

35. 
36. 

37. 


38. 
39. 


40. 

41. 
42. 


43. 
*4. 
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Qrey  and  greenish-grey  fine  sandstone,  spotted  with  hroken, 
carbonized  calamites  and  other  plants.    Certain  rusty 

spots  show  traces  of  green  copper  carbonate 63 

Measures  concealed.     N.  66*  E.  <  55" 20 

Reddish  and  g^cenishg^ey  sandstone 10 

Measures  concealed.     Dip  N.  60*  E.  <  6V 23 

Sandstone . .  6 

Measures  concealed 92 

Reddish  and  greenish  flinty  sandstone  or  quartzite,  with  con- 
cretionary conglomeritic  patches 6 

Reddish  argillaceous  shale  and  sandstone 32 

Reddish  coherent  argillaceous  sandstone 1 

Calcareous,  concretionary,  nodular  sandstone 16 

Red,  coherent,  argillaceous  rock 13. 

Measures  concealed 33 

Grey  irregularly-bedded  sandstone 48 

Measures  concealed.    Dip  N.  54*  E.  <  52* 38 

Greenish  and  bluish-grey,  flaggy  and  thick-bedded  rusty  sand- 
stone  ; 76 

Measures  concealed 314 

Grey,  calcareous,  concretionary  sandstone,  mixed  irregularly 

with  conglomerate  and  limestone  -,  like  that  of  Grant 

Point 12 

Reddish,  greenish  and  grey  sandstone '. .       36 

Measures  concealed  at  the  marine  slip,  but  whereyer  seen 

consisting  of  red  and  purple  sandstone  and  argillaceous 

shale.    Dip  N.  66*  E.  <  47* 387 

Alternations  of  reddish  argillaceous  shale  and  sandstone,  with 

a  few  thin  layers  and  blotches  of  green 249 

Reddish  micaceous  sandstone,  irregularly  bedded 36 

Measures  concealed,  except  occasional  ree£s  of  mottled  red 

and  green  argillaceous  sandstone  and  shale ;  ripple  marks    242 

Reddish  or  brown,  micaceous,  calcareous  sandstone  and  shale, 

with  greenish  layers  and  blotches.     Concretions  of 

impure  limestone 33 

Brown  sandstone  and  shale  1  foot  to  2  feet  3  Inches 1 

Greenish  nodular  sandstone  9  inches,  passing  into  nodular 

limestone  1  foot  1  inch,  and  grey  flinty  sandstone  4 

inches.    Like  the  red  beds  generally,  these  measures 

are  extremely  yariable .r . , .         1 

Alternations  of  brownish  argillaceous  shale  and  sandstone, 

principally  the  former 13 

Reddish  sandstone 0 

Reddish  argillaceous  shale,  with  bright-green  pipes.    All  the 

beds  are  more  or  less  nodular,  bright-green  in  places, 

and  often  well  rounded  by  ice 4 

Alternations  of  reddish  sandstone  and  shale 6 

Greenish  calcareous  shale 0 

A  &u1t  running  N.  29®  E.  throws  these  beds  down  two 
feet  and  a  half  to  the  south. 
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4S.  OreenUb-grej,  impare,  nodul&r  limoBtoae .  0 

4G.  Hed  or  browa  &rgi]la<:eouH  abale  with  noe  or  two  tbtn  layers 

of  eandgtone  ;  reddish  llmeBbme  nodalea . . . . •  .  ■ . .  IS 

4T.  Beddiab-grey  Bsodntone I 

48.  fieddisU  shale 3 

49.  Reddish  iihaJf  gandatonc 3 

60.  Beddieb  Bjrgillaceoua  ahulc,  witti  tbiii,  bard,  liiDMtoue  tu^era 

aud  nodules IT 

SI.  Gr^nish-gni;  argil Isceous  sbale  with  leoticulsr  Uyenaud 

nodulea S 

These  are  the  loweM  beds  «een  oa  Tupper  (Stapleton) 
foint,  where  they  are  well  eiiHiaed  io  the  clifl^. 

Total  ibifkneen 3G10 


Half  a  mile  eouih  of  Tuppei"  Point,    on    the   shore    tfiward  Bew 

lalaiid,  Homo  of  the  beds  of  thiH  nection  ai-e  again  i-epoated  In  ascendiug 

I.  Reddiith  HandatODe  and  abale,     (No.  3T  of  lait  sectinn) 3S  e 

■i.  MtMuret  cunccBled.    Dip  N,  68"  B.  <  46° 44  0 

3,  Oreem«b-grey  sandstone 10  u 

4.  Measures  concealed 88  u 

6.  Mottled  |;reeiiieti  aud  iiildiaL,  ooherent,  ahalj'  and  waving 

rUiOdstono 12  0 

6.  Eeddlah  and  brown  argiUaoeou*  abate 9  6 

T,  Reddish  aandatone 1  9 

8.  Brown  argillaceous  shale 4  0 

9.  Reddish  sandstone  6  inches  t«  1  foot  6  inches 1  0 

10.  Reddish  argillaceous  shale  with  greeaish  layera 8  0 

11.  Reddish  and  greenish  mottled  sandstone 1  6 

12.  Brown  argillaceous  shale  with   Hmall  greenish  nodules  and 

thin  layers  of  sandstone Il>  0 

13.  Greenish  nodular  limeetune 4 

14.  Brown  argillaceoua  abale  and  sandstone,  including  a  green 

10.  Measures  contealed.  There  ia  some  doubt  about  the  esti- 
mate, because  no  rocks  are  seen  for  four  fifths  of  a  mile 
and  the  dip  cbaoges  in  direction  in  that  disljuice  from 

N.  e2'  E.  to  N.  38°  E 308  0 

IG.  Reddish  grey  sandstone.     Dip  N.  38"  N.  <  40' 6  0 

17.  Occasional  reefs  of  leddiKli  and  greenish  sandstone  and  elialu.  12  0 

Total  thickness 533  I 


On  Peebles  Point  these  stratu  should  be  i-epeated  in  reverse  oitJer, 
but  no  locks  are  seen.  Below  the  last  mentioned  bed  (No.  17)  there 
should  be  a  thickness  (Dip  N.  15°  E.  <  45°)  of  1832  feet;  or,  in 
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other  woixis,  the  sectioQ  should  represent  the  strata  for  1230  feet 
below  the  lowest  rocks  seen  at  Tapper  Point  (No.  51  of  above  sec- 
tion). Below  this  again  is  a  thickness  (Dip  N.  23°  E.  <  38°)  of  468 
feet  to  the  top  of  the  ^vtii  bed  of  next  section.  It  begins  at  a  wharf 
n  Peebles  Cove,  and  is  as  follows  in  descending  order. 

Sbotion  of  Strata  from  Piiblkb  Covb  southward. 

^  ^  ,  fbbt.  inchk8. 

1.  Grey  and  gi*eemsh-grey  rasty  sandBtone,  sometimes  flinty, 

sometimes  crumbling 316  0 

2.  Reddish  argillaceous  shale 9  6 

3.  Measures  concealed.    Dip  N.  34"  E.  <  40" 19  0 

4.  Mottled,  reddish  and  greenish,  waving,  flaggy  sandstone 11  6 

5.  Light-grey  and  rusty  sandstone  with  markings  of  plants ....  9  0 

6.  Measures  concealed 5  9 

7.  Shaly  and  flaggy  sandstone 5  6 

8.  Measures  concealed 5  0 

9.  Fine  arenaceous  shale 3  6 

10.  Beddisb,  fine  arenaceous  shale 2  6 

11.  Measures  concealed 16  6 

12.  Dark  calcareo-argillaceous  shales  and  flags 4  0 

13.  Measures  concealed '    2  9 

14.  Dark,  fine  argillaceous  shale 11  6 

16.  Measures  concealed,  with  occasional  layers  of  dark  calcareous 

shale,  containing  large  masses  or  a  bed  of  black  earthy 

pjrritous  limestone  full  ot  encrinites  and  small  shells ;  lunastont 

traversed  by  netted  veins  of  calcspar 31        0 

16.  Qreenish  calcareo-argillaceous  sandstone 2        0 

17.  Occasional  outcrops  of  dirty,  shaly  limestone  and  black  cal- 

careous shale 60        0 

18.  Dark-bluish  or  black  calcareo-argillaceous  shale 8        0 

19.  Greenish  and  bluish-grey,  micaceous,  calcareous  sandstone, 

passing  into  calcareous  shale 13        4 

20.  Brownish  and  greenish  argillaceous  shale  and  sandstone 

21.  Measures  concealed.    Dip  N.  30**  E.  <  40* 75        0 

22.  Dark  calcareo-argillaceous  shale 33        0 

23.  Measures  concealed  by  a  shingle  beach 202        0 

24.  Measures  concealed.    Large   blocks  of  sandstone  and  con- 

glomerate on  the  shore  and  rocky  sandstone  land  on 

the  line  of  section 334        0 

25.  Measures  concealed  by  boulder  clay,  the  bank  being  broken 

as  if  by  landslides,  and  a  good  many  blocks  of  dark 

limestone  appearing  on  the  shore.    The  estimate  of 

the  thickness  assumes  that  the  rocks  still  dip  N.  30* 

E.  <  40*  as  fiu:  as  the  mouth  of  the  small  brook  at  the 

end  of  the  road  to  Caribacou  between  Wright  Point  and 

Ship  Point.    This  is  somewhat  doubtful,  because  at 

this  brook  the  strata  are  vertical,  striking  N.  64*  E.,  or 

have  a  northerly  dip.    There  is  a  fault  here 366        0 

Rwlt. 

Total  thickness 1266        4 


90  r  asoi^oicAL  iflmrxr  of  ojU(At>A. 

The  general  agreement  of  the  beds  of  tfaeae  sections  with  tbone 
LietweeQ  llawkeebmy  aod  Port  Hastinge  ia  remarkable-  The  dark 
i>hale6  (Noe.  Ifi,  17  and  19)  are  probably  those  which  contain  L^ma 
near  Plaster  Cove. 

The  position  of  the  following  bedi)  with  relation  to  those  just  described 
ia  problematical  At  500  feet  sooth  of  the  little  brook  the  dip  ia 
S.  62°  E.  <  75° ;  200  feet  ftirther,  S.  -in"  E.  <  75° ;  immediately  beyond, 
N.  68°  E.  <  75°;  400  feet  farther  south,  N.  37°  E.  <  75°;  and  this 
last  dip  continues  thence  ftir  along  the  coast.  If  all  the  stratA  from 
the  brook  are  on  the  south  side  of  the  fault,  the  saoceaeion  in  ascending 
order  is  as  follows : 

Qnieiiub  argil  lai'MiuH  nh»lr  uid  mutaUme 34  tt 

Blown  ugiJIaceoua  sfa&le  and  fAudaloDe 3  8 

QKeoiab  and  ^rey  ^ndBtonr IS  V 

UcBsnre"  concemled It&  0      ^M 

Gter  uiil  dark-bluiHh  argilloceoue  iifaal« 30  S  '^H 

Meaantea  ounces)  (^.     Probatily  dark  shalu 21  '  "^^1 

Dwk  blnisb-gn-'j  argilloceocu  tbale IB  C     ^1 

Metunrea  poQuealed.    Probablj  dtuk  Bhale S8  0 

Brown  and  greenuh  ai^gillaceous  shale 3  S 

Ueaiureq  concealed.     Dip  8.  as"  E.  <  76* 1T»  0 

Giet-Ditth  and  grey  mttf  aaodstoae,  muob  broken S3  D 

!2.  Measures  concealed TT  0 

iS.  tiamlatuns <  9 

14.  HeanirM  concealed 10  0 

IB.  Or«y  Bandstone  in  flagg;  and  tbick  beda,  coarse  in  places; 
broken  plants  and  npright  trees.  Tbickneas  •omewhat 
indefinite.     The  Dnlikeness  to  the  beds  of  last  sectioD 

proves  the  bolt  indicated  bjr  the  dip 148  0 

Total  thicknera 759         7 


The  thick  sandstone  follows  the  shore  for  a  great  distance  to  the 
southward.    It  is  jnst  possible  that  this  is  the  same  as  No.  11. 

Overlying  it  at  a  vertical  distance  of  abont  200  feet,  all  of  which 
seems  to  be  sandstone  of  the  same  kiad,  the  strike  of  the  lower  beds 
being  from  point  to  point  on  the  shore,  is  another  baud  of  sandstone. 
The  relation  of  this  to  the  underlying  measares  is  aa  follows : 

Skotioh  hub  Bbas  Iblakd.  rirr.  i;<cBia. 

1.  Orey  and  greenieb-grej  rusty  sandstone,  passing  in  places 
into  dirty  grey  concretionary  limestone  or  caloreous 
«andsU>ne.  It  contains  prostrate  trees  {CatatniUt,  etc.) 
and  root  beds.  Some  layers  are  fine  and  smooth, 
waving,  with  a  reddish  tinge,  others  coane  and  rough. 
Toward  the  bottom  it  containi  patches  of  grey,  ual' 
caieon^  concretionary,  rasty  congloinerat*.  S«en  on 
the  shore  at  intervals  for  more  than  a  mile 300        0 
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2.  Sandstone  similar  to  No.  1 450        0 

3.  Black  shale  containing  Cordaitet  and  Neuropteru  in  abun- 

dance   4 

4.  Greenish-grey,  crumbling,  dirty  argillaceous  shale 15 

5.  Measures  concealed 40 

6.  Greenish  argillaceous  shale,  containing  nodules  of  light-grey 

clay  ironstone  as  large  as  cocoanuts,  with  streaks  of 

hematite  and  traces  of  coaly  matter •, 5 

7.  Grey  rusty  sandstone 9 

8.  Grey  rusty  sandstone  with  carbonixed  plants,  shaly,  flaggy, 

and  thick-bedded,  greatly  contorted 47 

9.  Measures  concealed 6 

10.  Reddish  and  greenish,  friable,  argillaceous  shale 8 

11.  Grey,  jointed  and  broken,  rusty,  friable  and  coherent  sand- 

stone, generally  fine  and  in  thick  beds;  carbonized 

plants 10 

12.  Bluish-grey,  micaceous,  areno-argillaceous  shale  or  sandstone  11 

13.  Measures  concealed 21 

14.  Light-grey  and  rusty  thick -bedded  sandstone 27 

15.  Measures  concealed ;  perhaps  reddish  rocks 18 

16.  Greenish-grey  sandstone,  the  lower  half  indistinctly  seen. ...  12 

The  dip  is  overturned  to  about  S.  5°  £.  <  80**. 

Total  thickness 884        6 


0 

Black  Bhale 
Plaoti. 

0 

0 

0 

0 

6 

Planti* 

0 

0 

6 

6 

0 

0 

0 

0 

The  next  rocks  seen  about  half  a  mile  further  and  near  the  west  side 
of  the  cove  north  of  Bear  Island,  have  a  very  diflTerent  dip  N.  65® 
E.  <  85®.  If  no  fault  intervened,  therefore,  No.  16  would  be  overlaid 
by  about  600  feet  of  concealed  measures,  and  among  them  the  thick 
sandstone  (1  and  2.)  That  this  should  remain  unseen  is  improbable,  and 
the  next  rocks  are  of  a  different  character — softer  and  reddish.  .These 
are  on  the  western  side  of  Bear  Point,  and  are  in  ascending  sequepce 
as  follows  : 

FBBT.  nroHis. 

1 .  Greenish-grey,  argillaceous,  micaceous,  waring  sandstone 

2.  Keddish-grey,  argillaceous,  waving  sandstone 6        0 

3.  Measures  concealed.    Probably  like  the  foregoing 70        0 

4.  Greenish-grey  and  reddish  sandstone 20        0 

5.  Greenish,  reddish  and  brownish,  rippled,  waving,  micaceous 

sandstone  and  argillaceous  shale  in  alternate  layers. 

Dip  N.  67**  E.  <  74' 432         0 

6.  Measures  concealed 

Total  thickness 628        0 


Bear  Island. 


Similar  rocks  are  seen  to  overlie  the  preceding  at  many  points  on 
the  peninsula  between  the  Strait  of  Canso  and  Seacoal  Bay,  the  dip 
turning  further  to  the  south  at  a  lower  angle.    The  thickness  thus 


r 
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present  to  the  easternmoet  point  of  Flat  9e&d  would  bo  about  «  50°) 
404fi  feet,  the  distance  BCTOaa  the  strike  being  one  mile. 

On  the  Si.  Petere  i-oad,  abont  a  mile  and  a  nuaiter  from  the  chapel 
at  Hawkesbuiy,  black  ehale  containing  Naiadites  is  in  the  road  which 
follows  it  on  the  strike  about  half  a  mile  as  far  as  a  road  turning  off  on 
the  left  at  a  small  bi-ook.  In  this  brook  below  the  raad,  grey  argUia- 
ceoott  sandstone  dips  S.  70°  E.  <  72°,  whilst  lower  down  the  dip  is 
N.  81°  E.  <  65°,  and  half  a  mile  above  the  mines  road  N.  84="  E.<70°. 

From  the  crossing  of  this  brook  along  the  mines  road  to  the  next 
brook  to  the  eastwai-d,  reddish,  fine  sandstones,  with  coiig1omemt«  in 
patches,  form  rockj  barrens,  and  similar  rocks  continue  as  far  as  the 
right  branch  of  Little  River,  where  they  are  compact  ami  coherent. 
Blocks  of  quarbtose  sand.slone,  grit  and  conglomerate  appeal'  on  tie 
track  from  the  mines  to  MoVicar'n. 

On  the  St.  Peters  i-oad  from  McLeod's  bridge  to  the  Kemp  road 
postoffice,  reddish  and  purplish,  argillaceous,  shaly  sandstone  is  abun- 
dant, and  prevails  also  on  the  roads  to  Inhabitants  Basin  and  toward 
Black  River,  with  light  gi-eenish  and  grey,  coherent,  line  sandstone. 

Near  Buchanan's,  grey  and  bluish-grey  argillaceous  shales  occur. 
Fragments  oi'coal  are  report«d  to  have  been  picked  up  in  a  brook  On 
the  east  side  of  the  i-oad  to  the  basin,  but  its  occurence  here  is  very 
doubtful.  Blocks  of  bright  reddish  and  purplish  sandstone  and  shale 
occur  tijwaids  McRae's  mill  and  the  Grandique  road.  A  deacending 
section  neai'  the  mill  is  as  follows : 

1.  OreeDUb-grey,  more  or  less  a&adf,BigillaceoaB  shale 10        0 

2.  Qreenigh  and  purplish,  mottled,  somewhat  saady  argillaceouB 

ebale 25         0 

3.  Greenish  and  giey,  rusty,  sbaly  and  flaggy  sandetODe 40         0 

4.  Beddish  argillackuus  sondiilaDe. 10         0 

G.  Orey,  greeuJah-grey  and  purplish  argillaceoDe  sbale 10         0 

6.  Beddish,  crumbling,  argiilaceoiu  sandstone 16        0 

T.  Orey,  gTeenish-grej,  reddish  and  purplish  argillaceous  shale, 

BometimeB  sandy  and  containing  broken  plants.     At  a 
driblet  near  the  top  of  the  hilt  the  dip  Is  N.  60°  W., 

nearly  vertical ISO        0 

Bluish  and  greenish  argllUceous  shale 16        0 

Heddiflb  and  purplish  arglllaceonH  sbale;  not  well  seen 30        0 

Qreeniab-grey  papery  sbale 10        0 

Beddish,  crumbling,  more  or  less  sandy  argillaceous  rock. ...       IC        0 
Similar  alternations  badly  exposed 4G        0 


Total  thickness.. 


In  the  brook  flowing  along  the  Grandique  I'oad  north  of  Neil  Ifo' 
Phail's,  these  rocks  are  well  exposed  and  also  near  the  head  of  West 
Bay,  where  they  are  greatly  contorted  in  some  of  the  brooks. 
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Grey  and  reddish  sandstone  and  argillaceous  shale  are  seen  in  many  Bear  isUnd  to 
of  the  brooks  and  roads  between  Bear  Island  and  Hawkesbury,  dijiping    ^^  **  '"^* 
as  shown  on  the  map. 

Emery  Brook  is  full  of  cascades  and  rapids.     Below  the  small  lake,  Emery  Brook, 
the  following  rocks  occur,  the  exposed  thickness  not  being  very  great 
because  they  are  cut  on  the  strike : 

1.  Beddish-grej,  fine,  flinty  sandstone  and  argillaceous  shale. 

2.  Dark-blnish,  nearly  black,  micaceous,  argillaceous  shale,  containing  lenticular 

masses  of  limestone  and  sandstone,  not  slaty  nor  altered.  Probably 
part  of  the  section  seen  at  the  town  of  Hawkesbury.  The  interbedded 
sandstone  is  very  coherent  and  not  unlike  that  of  Bocky  Bay.  Im- 
pressions of  NaiaditeM  quarter  of  an  inch  in  length  occur  in  some  of 
the  soft,  argillaceous  shales,  and  the  limestones  contain  Spirorbit.  SheUi. 

3.  Grey,  micaceous,  often  nearly  compact,  quartzo-felspathic  sandstone,   with 

bluish-grey  argillite  and  bands  of  rusty. weathering,  dark  limestone, 
with  obscure  plant-markings. 

4.  Dark  fine  shales,  interstratified  with  grey  and  blackish  quartsites,  with  specks  of 

iron  pyrites.  Between  the  layers  of  the  shales  are  thin  bands  of  calc- 
spar.  The  quartzites  are  as  compact  as  any  of  those  of  Arichat  The 
shales  on  the  contrary  are  soft,  but  sometimes  coherent  and  contorted. 

5.  Orey  ripple-marked  quartzite  and  quartzo-felspathic  sandstone  appear  at  the 

head  of  tide-water  in  Emery  pond. 

6.  Grey,  ripple-marked  quartzites  overlie  these  rocks  in'  the  adjoining  brook  as  &r 

as  the  Crandall  road. 

7.  Coarse  and  fine  grey  sandstone  of  the  same  brook  east  of  the  Crandall  road.        Cimndall  road 

In  another  branch  of  this  brook  which  crosses  the  Crandall  road 
further  north,  the  dark  shales  are  again  well  exposed  with  a  two-inch 
band  of  rusty  limestone,  the  dip  being  S.  68°  E.  <  55®.  Up  stream 
they  are  overlaid  by  grey,  fine,  coherent  rocks  foiming  cascades. 
Lower  down  are  reefs  of  dark-bluish,  finely  laminated,  argillaceous 
shale,  patches  of  rusty  limestone  and  grey  crumbling  shale,  ripple- 
mai'ked  and  containing  globular  concretions  of  more  coherent  argil- 
lite  and  bands  of  sparkling,  rusty-weathering,  compact  sandstone  and 
quai'tzite.  Frequent  outcrops  of  reddish-gi'ey  coherent  strata,  resem- 
bling those  of  Kemp  Eoad  and  West  Bay,  form  rapids  and  cascades  in 
the  Tannery  Brook  between  Hawkesbury  and  Port  Hastings,  and  on 
many  of  the  roads  toward  the  Big  Brook  road,  barrens  too  stony  for 
cultivation. 

Extension  of  the  Rocks  of  Plaster  Cove. — The  limestone,  marl  and 
gypsum  of  Plaster  Gove  are  easily  traceable  back  from  the  shore 
by  pits,  ponds  and  cliffs  in  the  brooks  flowing  into  the  cove 
and  on  the  Victoria  and  Big  Brook  roads.  On  the  Victoria  road 
the  limestone  has  been  quarried  and  burnt.     It  is  bluish-grey,  com- 
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pact  or  oolitic,  banded  or  waved  and  full  of  veins  of  white,  yellowish  and 
pink  crystalline  c.ftlcapar,  holding  Bpocks  of  iron  pyrites.  The  joints 
contain  soft,  clayey  matter,  sometimes  faintly  tinged  as  if  by  oside 
of  iron  or  manganese.  The  resemblance  to  the  Pii-at#  Harbor  or  Bine 
Cape  limoetooo  is  very  striking,  and  there  is  every  reason  to  snp 
pose  (hat  they  are  identical.  Associated  with  it  are  carboniferous 
marl  and  conglomerate,  beneath  which  are  the  altered  devonian  rocks. 
Green  marl  is  also  seen  in  the  Big  Brook  road  near  the  second  brook 
east  of  the  fork  of  the  Victoria  i-oad.  Below  the  plaster  ponda  in  one 
of  the  Plaster  Cove  brooks  a  grey,  vedicular,  rusty  limestone,  often 
dark  and  bituminous,  containing  rusty  vngs  of  calcite,  is  accompanied 
by  occasional  outcivsps  of  reddish-grey  and  greenish,  soft,  argillaceous 
marl,  and  followed  by  the  planter  at  the  head  of  the  pond. 

In  the  most  easterly  of  these  brooks  at  the  foot  of  the  twenty- 
live  feot  fall,  just  above  tidewater,  are  greenish-grey  and  reddish, 
micaceous  sandstone  and  shule,  quartz-veiued  across  the  bedding,  very 
coherent  and  dipping  steeply  N.  70°  E.  Higher  up  are  dai-k,  coherent, 
argillaceous  shales,  succeeded  by  flaggy,  fine,  coherent  sandstone  or 
qtiartzite.  Nearer  the  source  of  the  bi-ook,  reddish-grey  argillaceouit 
sandstone  occnrs. 

Tn  the  branch  flowing  tj-om  the  Victoria  road  at  the  limestone 
quarry,  a  green ish-groy,  fine,  coherent  sandstone  occurs  jast  below 
the  road,  nearly  vertical,  with  a  southerly  strike;  followed  by  red 
and  green  soft  clay  rock.  Furlhei'dowr^  is  acliffuf  hliii~h-gri;y,  veined. 
compact  limestone,  like  that  of  the  quarry,  followed  by  red  and  grey, 
mottled,  micaceous,  argillaceous  shales  and  flags  dipping  S.  80°  E.  <  85°, 
and  overlaid  by  thirteen  feet  of  dark,  bluish-grey,  rusty- weathering, 
bitaminous  limestone,  with  a  few  specks  of  iron  pyrites.  It  has  the 
aspect  charcteriatio  of  all  the  carboniferous  Umestooes  from  Sydney  to 
Gabarus,  but  which  is  wanting  in  those  of  St.  Peters,  Arichat,  Gnys- 
borongh  and  Hastings,  perhaps  owing  to  alteration.  It  is,  moreover, 
full  of  encrinite  stems  and  other  obscure  fossils,  besides  brachiopods,  of 
all  sizes,  np  to  a  third  of  an  inch  in  length,  which  show  on  weathered 
BuriUces  the  general  form  mineralized  by  crystalline  calcepar.  The 
limestone  seems  of  fair  quality  throughout,  and  would  probably  make 
a  good  strong  mortai'-lime,  although  certain  layers  are  rusty  and  sandy. 
A  little  further  down  it  is  associated  with  plaster. 

In  a  brook  crossing  the  Victoria  i-oad  further  north,  mottled,  red  and 
green,  crumbling,  argillaceous  shale  and  sandstone  are  succeeded  up 
stream  by  bluish  and  grey  limestone,  sometimes  so  pyritons  as  to 
weather  bright  yellow.  The  upper  beds  are  impure,  argillaceous  or 
areDaooooe.     Fossils  are  not  Dumerous  although  by  no  means  absent 


BIOHMONDy  IIIVBRNS88,  GUYSBOBOUOH  AND  ANTIGONISH.  95  P 

It  seems  to  be  thicker  than  that  described  above  and  forms  a  saocession 
of  small  falls. 

In  McQaarrie's  fields,  north  of  Dorton's  bridge,  is  a  light-colored,  Doitoo*s  bridf« 
semi-crystalline  limestone,  probably  overlying  unconformably  the  con- 
glomerate and  quartzite  of  the  vicinity  and  of  Brown's  mill.  In 
the  brook  entering  the  north-west  arm  of  Eiver  Inhabitants  from  the  Northwwt 
east,  below  the  mill,  it  is  whitish-grey  and  impure.  It  is  variable  in 
dip  as  well  as  in  color  and  texture,  being  hard,  coherent,  calcveined» 
shaly  or  even  slaty,  bluish-green,  weathering  into  ridges  and  f^irrows, 
perhaps  on  account  of  the  layers  of  argillite  and  sandstone  which  it 
contains.  In  general  it  may  be  said  to  resemble  the  limestone  of  Guys- 
borough,  St  Peters  and  the  quaiTy  at  the  Victoria  road.  Below  it 
occur  huge  outcrops  of  coherent,  grey  conglomerate,  the  brook  follow- 
ing for  some  distance  the  line  of  contact. 

Limestone  and  plascer  ai*e  first  met  with  on  ascending  from  the 
confluence  of  the  north-west  arm  with  Biver  Inhabitants.  The 
former  is  here  light-grey,  nearly  compact,  with  white  calcspar  in 
veins,  streaks  and  vugs,  sometimes  twisted  and  obscurely  lamin- 
ated, concretionary,  and  like  that  just  described.  The  dip  is 
south-easterly  but  obscure.  A  little  higher  up  plaster  occurs,  as  well 
as  in  the  fields  below  the  limestone  on  the  right  bank.  Then  a  few 
blocks  of  friable  conglomerate,  probably  carboniferous,  occupy  the 
brook,  succeeded,  higher  up,  by  a  conglomerate  more  like  that  of 
Arichat  and  by  other  very  coherent  rocks.  A  grey,  jointed,  coherent, 
rosty-weathering  argillite  follows ;  and  higher  up  is  a  cliff  of  bluish 
and  greenish-grey,  micaceous,  smooth,  argillaceous  rock,  not  always 
splitting  into  shales  but  having  the  lamination  of  the  thicker  layers 
distinct.  It  resembles  the  shales  of  Eddy  Point  and,  like  them,  is 
generally  unfossiliferous,  although  certain  layers  yield  obscure  speci- 
mens of  JOeaia  and  brachiopods,  and  some  of  them  are  also  covered  with  gi^eug. 
small  knots  like  rain-prints  or  fucoidal  impressions  and  traversed  by 
minute  cracks,  perhaps  of  recent  origin.  At  one  point  the  shales  form 
the  end  of  a  small  basin  or  plication.  They  have  a  jointed,  slaty,  ancient 
aspect,  and  are  in  all  probability  the  rocks  which  overlie  the  gypsum  at 
Plaster  Cove.  Up  stream,  bluish,  light-grey  and  greenish,  papery, 
micaceous  shales  are  interbedded  with  coherent,  compact,  calcareous 
sandstone,  and  mottled  red  and  green  somewhat  coherent  argillite, 
covered  in  places  by  large,  greenish,  knotty,  coherent  concretions,  full 
of  iron  pyrites.  Certain  drab  beds  are  covered  with  broad  ripple- 
marks.  Dirty,  greenish-grey,  micaceous,  flaggy  argillite;  jointed, 
coherent,  light-grey,  nearly  compact,  quartzo-felspathic  sandstone ;  and 
reddish  compact  rock  divided  by  joints  into  blocks  the  sides  of  which 
are  sometimes  nine  inches  in  length,  follow  the  Crandall  road.    Above 
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this  road,  mottled,  grej,  i-eddiah  and  greeniBh  argillaceoas  sbftlec^  and 
tf&ndstones  in  texture  like  the  rocks  of  L'Ardoise,  and  continuous  with 
those  just  deswmbed,  form  a  cliffy,  rocky  brook  and  aro  well  expoaed 
ae  fer  &a  Dorton's  bridge.  Above  the  bridge  bright-green,  coherent 
shales  and  ripple-marked  flags  dip  S.  6°  E.  <  30°  with  considerable 
i-egularity  lor  isome  distance.  The  shales  are  not  aeon  in  oontacl  with 
the  g>-psum  sud  limestone  hei-o,  but  near  a  small  Lributu-^'  from  the 
left  bank  a  brighl-greeu  marl  perhaps  indicates  tbeu'  proximity.  The 
ijbales  are  more  crumbly  than  tiiose  of  Guysborough  and  have  fewer 
quartK  veins.  In  the  immediate  neighborhood,  grey,  coherent,  Arichat 
conglomerate  appeal's. 

In  the  largo  brook  flowing  into  River  Inhabitants  from  the  eastward 
between  YcLeod's  and  the  now  bridge,  reddish-grey  argillaooous  sand- 
stone is  first  seen  above  the  road,  succeeded  by  iodian-red,  purplish, 
and  mottled  argillaceous  and  arenaceous,  ripple-markod,  contorted, 
jointed  shale  and  sandstone,  containing  obscurt  plants  and  shells. 
Similar  rocks  are  often  met  between  River  Inhabilunt«  and  Went  Bay. 
Interstra tilled  with  these  in  the  next  brook  to  the  northward  is  a  bluish- 
grey  argillaceous  shale  and  concretionary  rock,  sometimes  an  impure 
limestone,  cross-jointed  at  irregular  inten,*als  parallel  to  the  dip  and 
strike.  Good  outcrops  are  seen  in  the  lower  part  of  this  brook.  Some 
of  the  sandstones  are  grey  and  very  fine,  with  small  carbonized  mark- 
ings; they  have  been  quarried  for  i-ough  work  in  building. 

In  the  large  brook  rn-m-  the  Loiii;  Stn-toh  chapel,  diivk-givy.  fine, 
micaceous,  argillaceous  shale  and  reddish  and  greenish  sandstone,  con- 
torted and  waving,  dip  in  various  directions,  associated  with  a  dark- 
grey,  compact,  bituminous,  contorted  limestone,  containing  minute 
crystals  of  calcspar.  This  is  probably  identical  with  the  limestone 
seen  in  the  fields  near  Mr.  Archibald  McDonald's  house. 

On  the  right  bank  of  the  river  near  the  Long  Stretch  bridge,  plaster 
pits  are  numerous,  the  country  being  as  usual  gi-eatly  broken,  and  the 
ground  wet  and  clayey.  Large  hemlock  and  hai'dwood  ti'ees  grow  in  the 
neighborhood  of  the  pits.  Above  the  road,  light,  reddish-grey  argilla- 
ceoas sandstone  is  occasionally  seen,  succeeded  by  flaggy  argillaceous 
rock,  blnish-grey  and  calcareous,  or  mottled,  bright-red  and  green, 
coherent  or  crumbly,  with  layers  of  greenish  inipure  limestone. 

Lamey  Brook,  below  the  Crandall  road,  exposes  a  bluish  oi-  light 
grey  limestone  about  fifteen  feet  thick,  in  layers  varying  from  three 
inches  to  two  feet,  strongly  resembling  that  of  Plaster  Cove  and  fall  of 
encrinites  and  braobiopods.  It  contains  dark  films  of  free  bitumen,  is 
often  earthy,  rusty-weathering,  vesicular,  intersected  by  numerous  veins 
of  light  pink  aind  white  calcspar  a  foot  thick  and  downward,  which  also 
penetrate  the  underlying  soft  purplish  and  grey  marls.   Separated  from 
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it  by  a  concealed  interval  is  grey  gypsum  with  red  concretionary  streaks. 
Nodular  masses  of  a  dark,  more  or  less  crystalline  limestone  also 
appear,  sometimes  surrounded  by  a  thin  framework  of  gypsum ;  and  a 
great  part  of  the  rock  is  spotted  with  the  limestone  which  stands  out 
on  the  weathered  surfaces.  The  gypsum  is  associated  with  light-gi*een 
gypseous  marl.  At  the  next  turn  in  the  brook  below,  the  limestone 
again  appears,  containing  patches  of  a  concretionary  conglomeritic 
variety.  Below  McMaster's  sawmill  a  hai*d  quai*tzose  grit  is  interatra- 
tified  with  reddish  and  greenish  shale  and  sandstone. 

A  carboniferous  outlier  occui's  among  the  felsites  in  the  south  bi*anch  MoMaater 
of  McMaster  Brook,  consisting  of  red  soft  marl  and  highly  bituminous 
limestone,  apparently  vertical  with  a  south-west  strike.     On  the  road 
above,  red  and  greenish  marl  are  in  contact  with  the  syenite. 

^th  SyncUne  or  Basin, — ^The  North  Princeville  Brook  in  the  falls  and  PrincenUe 
wild  valley  above  Kiver  Inhabitants  road  displays  fine  exposures  of 
red,  purple,  greenish  and  grey  sandstone  and  shale,  ripple-marked  and 
micticeous.     Higher  up  and  in  the  neighboring  roads  and  brooks  these 
rocks  are  also  seen. 

The  South  Princeville  Bixx)k  affords  good  outcrops  at  many  points 
between  the  Big  Brook  road  and  Biver  Inhabitants.  Below  this  road, 
grey  and  dark-bluish,  ripple-marked  argillaceous  shale,  showing  a  con. 
»iderable  thickness  with  a  low  inclination,  is  mixed  with  flaggy,  soft 
sandstone. 

The  rocks  of  Elver  Inhabitants  above  the  red  bridge,  and  less  than 
three  quarters  of  a  mile  fi*om  the  pi*ecambrian  hills,  are  of  great  variety 
Gmd  interest  and  probably  represent  those  which  overlie  the  gypsum 
wd  limestone  in  Plaster  Cove.    They  contain  the  ^^  coal  measures  "  of  Coai  meuares 
[.he  source  of  Biver  Inhabitants,  and  occur  in  ascending  order  as  in  the  inhabitanS^ 
Tollowing  section,  which  is,  however,  only  approximate,  most  of  the  "^^^    ®' 
strata  being  measured  in  the  bed  of  the  river : 

Seotiom  of  Cabbovifbboub  Rocks  in  thb  Babim  betwken  Glendalb  and  Bio  Brook. 

FERT.     INCHED. 

1.  Precambrian  syenite  and  felsito  of  the  hills 

2.  Measures  concealed  for  nearly  three  quarters  of  a  mile  to  the 

red  bridge  over  River  Inhabitants.  On  the  strike  are  the 

Glendale  limestone  and  conglomerate 3320        0 

3.  Measures    concealed    above    the    red   bridge.      Dip  N.   SO"* 

B.  <  60** 300         0 

4.  Greenish-grey  coherent  grit  and  fine  conglomerate 50        0 

5.  Greenish-grey,  argillaceous  and  arenaceous  shaly  and  flaggy 

beds,  with  layers  of  fine,  coherent^  micaceous  sandstone     265        0 

6.  Reddish-grey  sandstone,  sometimes  almost  flinty .,,,.,,,,.         0        0 
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,  Gtb}',  flue,  quartio-felepittbic  sandatona  or  qivtfUite,  in  thick 
b«ds,  (onainii  a  cBscade.     Dip  B.  85*  E.  <  70° 

I.  Alt«tuationB  of  rocks  stmilsr  to  the  foregoing ! 

I,  Reddlih-grey,  fine,  ugilUceDiu  rock,  not  wtill  Imni Dated,  M)Mi- 
ciated  with  ruherent  saDdMone,  oftou  calcareous  «ul 
full  of  minute  veiua  of  calcRpur 

I.  FntqUt^nt  oulcropa  uf  leddisb-grey  coherent  rocks,  inclading 

a  Hnu  ctilcaieoui)  ooDglomerate.     Dip  N.  SS"  B.  <^  6&*.     4 

I.  Oraj,  grecuiuh  uid  bluiaii,  soft  argil lai.-«ou8  shale  and  auid- 

KtoDe,  with  a  oearl;  vertical  dip ' 

1.  Diuk-biiiUh  shale  aud  coherent  grey  marl  with  imprcraionH  of 
a  miuuU^  bivalve  shell  «nd  of  Ltata  IMdgt.  Beau  in 
Huall  Ujers  of  limHstoue  in  the  river  Just  behind  Clca- 
daloi-hapet 

3.  Soft,  red  and  giej  argil laceouK  shale 

4.  EuddLth-grey,  cnimbling,  sj-gUlo-areuaceoui  rock,  like  that  of 

West  Bar 

b.  Bluiali-grey  argitlacooua  sLalc,  with  fine  la;eni  of  calcareous 
saadstoDe,  or  impure  limestone,  somewhat  contorted ; 
followed  by  waved  and  contorted  shales  with  polished, 
graphitic  surGu'H«,  KometiiiieR  as  bright  and  smooth  a& 
glased  crockery.     Seen  only  at  intervals 

6.  Grey  and  greeuisb,  evenly  bpdded,  micaceous,  argillaceouu 
Hhalcn,  eontaioiog  fiicoids  aud  Xaiaditrt.  Dip  S.  75' 
E.  ■■;-i7^ 

T.  Heaiures  concealed  to  the  bridge  oo  the  ttwd  to  John  Hc- 
InncH'  house.     Dip  B.  80°  E.  <  40° 1 

8.  Keddiuh  and  greenteh-grey,  shaly,  fine,  micaceoas,   argilla- 

ceuus,  soft,  rippled  sandstone,  like  that  of  West  Bay. 
Dip  S.  80°  E.  <  30° 

9.  Reddish,  crumbling,  argillaceous  shale,  lenticularly  bedded 

and  enclosing  bauds  of  fine,  coherent  saudstone,  eome- 
timeu  rippled  and  waved.     In  cliffs  and  reefs.Dip  S.  60° 

10.  Reddish-grey,  grey  and  greenish,  fine,  soil  sandstone,  in  long 

ree&,  breaking  into  large  blocks  which  might  be  used 
for  rough  work  in  building.  tieveiA]  cascades,  with  a 
few  concealed  interrals.     Dip  S.  58°  E.  <  35° 

'1.  Grey  and  reddish,  fine,  jointed  sandsUineg,  like  those  of  St. 
Peters  and  River  Bourgeois,  Seen  occasionally  in 
ra|)ids  and  tails 

;2.  Measures  concealed 

!3.  Sandstone  and  nrgillaccous  sbnle  ;  not  well  seen 

•A.  Measures  concealed.    Two  ruety  springs  about  half-way.... 

!5.  Reddish  and  greenish  argillaceous  rocks 

!6.  Ueasures  concealed 

!T.  Reefs  of  reddish,  greeuisb  and  grey  fine  sandstone 

!8,  Measures  concealed 
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PBET. 


500 


27 


0 
0 
0 


29.  AigillaceoQB  shale  and  aancLstoiie  in  ree& 40 

30.  A  few  exposures  of  rucks  similar  to  the  foregoing 25 

31.  Measures  concealed.    Dip  S.  48**  £.  <  18^      Occasional  reefs 

not  well  exposed 

32.  Bluish-grey,  crumbling  argillaceous  rock,  full  of  plant  im- 

pressions and  often  a  rich  Cythere  marl.    Dip  8.  43" 
E.  <  10' 

33.  Black  calcareo-bituminous  wrinkled  shale  or  limestone,  in 

rhomboidal  blocks  of  variable   length  .and    breadth, 
Cythitrty  Spirorlnst  Naiaditet 

34.  Dark,  crumbling,  argillaceous  marl 

35.  Bluish,  compact,  splintery,  concretionary  limestone 

36.  Bluish,  soft,  argillaceous  shale,  with  ironstone  balls 15 

37.  Indistinct  outcrops  of  grey  and  greenish  argillaceous  rock, 

with  thin  bands  of  coherent  quartzose  sandstone 63 

38.  Rocks  not  well  seen 30 

39.  Qrick-red,  earthy,  argillaceous  rock,  traversed  by  green  vein- 

like streaks 25 

40.  Underclay  or  crumbling  bluish  argillaceous  shale,  with  two 

or  three  thin  coaly  layers.     Shells 

41.  Black  coaly  shale,  passing  in  places  into  coal 

42.  Black  soft  shale. 

43.  Coal 

44.  Dark  argillaceous  shale  full  of  shells 

45.  Dark  shale,  very  coherent  and  calcareous,  full  of  Cythere 

46.  Dark-bluish  or  blackish,  well  laminated  argillaceous   shale, 

crowded  with  Cythert^  SpworbUy  NaiadUe$,  and  a  few 
leaves  and  stems  of  Cordaiies 9 

47.  The  overlying  shales  are  exposed  in  the  bends  of  the  river 

south  of  Keil  McCuish's,  being  nearly  or  quite  hori- 
zontal. It  is  probable  that  the  rocks  overljring  the 
coal  in  this  basin  do  not  exceed  200  feet.  The  quan- 
tity of  available  coal  in  the  basin,  even  if  the  seam 
were  much  larger,  would  be  extremely  small 200 
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Dark  bluish  and  blackish  shelly  shales  and  sandstones  occasionally 
appear  as  far  as  Mcintosh's  clearing,  including  a  grey  shale  full  of 
rootlets  and  ironstone  balls.  In  one  of  the  brooks  in  Neil  McCuish's 
clearing  is  a  thin  band  of  bluish-grey  pyi*itous  limestone  nearly  hori- 
zontal or  with  a  slight  southerly  inclination.  Above  the  road  to  Big 
Brook,  reddish  and  grey  sandstone  and  shale  are  frequently  exposed. 
Possibly  other  seams  of  coal  may  occur  on  this  section.  If  so  they  can 
be  found  in  the  river  or  by  boring,  the  strata  being  neai*ly  horizontal 
and  the  surface  not  deep. 

Overlying  the  banded  felsitic  rocks  in  McLennan  Brook  are  indian- 
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red  nandiitone  and  grit,  eligbtly  micuceous,  E«oft,  fioe-graiiied  aod  aeuned 
with  calspai-,  associated  with  micaceous,  reddish  coDglomerate,  contain- 
in^  HDiall  pebbles  of  white  vitreoua  quartzite,  grpenifih  fel^ite,  ciygial- 
lino  limestoDe  and  mica  eohiat.  Those  rocks  pass  into  one  another. 
FhIIk  occur,  as  is  the  case  in  all  the  bi-ooks  of  the  neighborhood,  at  the 
cuiil4ict  uf  the  carboniferous  and  precambrian  Byst^ms,  Above  thoee 
rocks  comes  n  grey,  tbin-bedded  limestone,  about  six  feel  thick,  eeamed 
with  calcspar  and  containing  obacuro  brachiopods.  Just  aboYe  the 
Victoria  road  is  a  dark-grey  argillaceous  shale.  Below  the  road,  dark 
and  light  grey  and  indian-red  sbale  and  sandstone  with  obscure  Saia- 
ditesi  and  bright-red,  greeDish  and  grey,  mottled,  ripple-marked  ta&rh 
often  occur. 

In  the  next  brook  north  of  the  mill  similar  strata  are  displayed. 
including  beds  of  llmestone-eonglomerate.  If  this  limestone  be  the 
same  us  that  of  Piaster  C"ve,  a  groat  change  iu  the  cbaraot«r«of  tho 
i-ocks  is  indicated,  those  of  McLennan  Brook,  especially  the  lowest, 
being  much  more  friable  than  those  of  the  red  bridge  not  far  distant 
Such  changes  will,  however,  genoi-ally  be  noticed  in  tracing  strata  on 
tlie  strike  for  a  great  distance. 

Ill  tlie  brook  at  the  Glendale  post-office,  soft,  greenish-grey  argilla- 
ceous ehale,  dark-grey  calcareoue  shale  containing  NaiadiUs  and  frag- 
ments of  plants,  i-eddi.ih  and  grey,  micaceous,  mottled  sandstone,  and 
arenaceous,  laminated  limestone,  dip  S,  57"  E.  <  66°.  The  limestone 
sometimes  passes  into  grey  shale.  Higher  up,  purplish  conglomerste 
and  sandstone  are  underlaid  by  precambrian  strata.  In  the  brooks 
near  Donald  Smith's,  a  similar  passage  of  a  reddish  argillaceoua  lime 
stone  into  tine  sandstone  is  seco.  It  thus  seems  to  be  variable  and 
k  perhaps  does  not  occur  near  the  red  bridge  on  the  line  of  the  sectioo 
last  given.  Other  brooks  exhibiting  these  rocks  need  not  be  referred 
to,  nor  need  the  exposures  on  the  O'Hanley  and  Big  Brook  roads  be 
mentioned. 

The  various  branches  of  River  Denys  expose  carboniferous  rocks, 

none  of  which  are  altered  like  those  further  south,  nor  differ  in  any 

respect  from  rocks  of  the  same  age  about  the  Braa  d'Or  Lake.    Gypsum 

and  limestone  are  of  frequent  occurrence,  the  latter  being  full  of  fossils 

including  encrinites,  corals  and  bracbiopods.     Many  of  the    brooks, 

however,  show  no  out^i-opa  but  flow  through  a  wet  or  barren  country 

in  a  slow  winding  course.    Near  the  older  rocks  there  is  no  obscurity 

Craiaot  otcu-on  this  account,  but  in  the  low  land  the  dip  is  bai-d  to  discover.    The 

pteouDbriM     Tannery  Brook,  at  Eiver  Dooys  cross-roads,  displays  equally  well  the 

Dean  orow-     carboniferous  rocks  and  precambrian  mica  schist  and  quartzites,  from 

which  they  are  largely  made  up.     Immediatoly  above  the  schists  come 

reddish-grey,  fine,  friable  sandstone,  grit  and  conglomerate  forming  a 
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gorge  and  fall ;  while  farther  down  stream  an  impure,  bluish,  greenish- 
grey  and  reddish,  compact  and  splintery  or  oolitic  limestone  has  been 
quarried. 

Near  Colin  Chisholm's  mill,  in  Diogenes  Brook,  is  a  dark  bituminous  Diogenes 
limestone.     Above  the  mill  are  blocks  of  sandstone,  and  beyond  the 
first  outcrop  of  crystalline  limestone  a  light-grey,  friable  limestone- 
breccia,  perhaps  carboniferous,  is  mixed  with  conglomeritic  limestone 
and  underlaid    by  light-red,  hematitic  clay-rock,  passing  into  pure 

hematite. 

On  the  Victoria  road,  between  the  cross-roads  and  Blue's  mills,  car-  Biae'a  mUia. 
boniferouti  strata  are  frequently  in  place,  bounded  on  the  west  by  hills 
of  precambrian  rock.    Near  Blue's  mills  are  pits  indicating  plaster,  and 
about  Ashfield  (or  Sodom)  limestone  and  plaster  also  occur. 

Big  Brook  and  its  feeders  often  afford  good  sections  of  the  gypsi- Big  Brook, 
ferous  rocks,  but  along  the  North   Mountain   the  conglomerate  so 
abundant  on  the  Craignish  side  of  the  basin  is  absent  in  many  places, 
although  by  no  means  in  all. 

In  Big  Brook,  just  above  the  Eiver  Denys  road,  grey,  black-spotted, 
semi-crystalline,  friable  gypsum  is  associated  with  reddish  sandstone, 
dirty  limestone  and  concretionary  limestone-conglomerate.  The  sand- 
stone predominates  largely  and  is  of  the  same  character  as  that  found  in 
the  coal  measures  of  Inhabitants  Basin  and  St.  Peters.  In  one  of  the  ' 
tributaries  a  false-bedded,  light-grey  shaly  variety  passes  into  argilla- 
ceous, slightly  micaceous,  ripple-marked  rock,  displaced  and  broken, 
and  is  succeeded  by  bluish  argillite  and  red  sandstone,  forming  falls. 

In  the  stream  near  the  Bis^  Brook  school,  similar  rocks  are  underlaid  Preounbriui 
by  syenite.  Some  distance  up  among  the  older  rocks  blocks  of  con- 
cretionary limestone  and  sandstone  frequently  show  the  unconform- 
ability  of  this  senes  to  the  precambrian.  Conglomerate  is  found  in  the 
feeder  just  above  the  road  at  a  little  log  house,  underlaid  by  the  prevail- 
ing red  hematitic  syenite.  Sandstone  and  impure,  concrotionaiy  lime- 
Htone  abound  in  other  brooks  along  this  road. 

Nearer  Denys  Basin,  at  McEenzie  Greek  and  in  Little  Harbor  mill- Brook  flowing 
brook,  these  rocks  are  occasionally  present.  At  Donald  Nicholson's,  'f*^  "  • 
on  the  left  bank,  is  a  curious  valley  with  mounds  and  depressions,  end- 
ing against  a  cliff  of  gypsum.  About  Malagawatchkt  pits  are  fre- 
quently seen,  even  where  the  plaster  is  concealed.  The  road  down 
McKenzie  Brook  passes  through  a  deep  glen,  the  ponds  in  which 
perhaps  indicate  plaster.  But  the  syenite  is  never  far  away,  and  rises 
in  hills  to  a  height  of  760  feet.  Unconformably  overlying  the  syenite,  in 
the  broken  land  near  McGregor's,  is  a  grey,  highly  bituminous  lime- 
stone, associated  with  bright-red  and  green  mai'l.  On  the  lake  shore 
to  the  southward  a  grey,  earthy  limestone  similar  to  that  just  men- 
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tioned,  if  eticceedod  by  a  high  cliff  of  limestone-breccia  or  oonglomente, 
with  NiDclf  pat«he«  fiii<l  variable  contorted  dip.  At  the  western  end  it 
resembleH  the  limeetoDe  of  Piaster  Cove,  and  cont^ns  obecnre  fosetU; 
here  it  comes  againat  and  conlainR  pebbles  of  dark-green i§ii  maasive 
felsitee,  compact  or  fine-grained,  often  like  the  rooks  of  Long  Inland, 

wit"!  *"**  probably  trappean.  Furtherwest  lhe«e  become  still  more  brightly 
and  variousty  colored,  arc  mixed  with  bright-oolored  limeetone,  and 
ehow  linen  of  bedding  like  the  felaites  of  Cape  Khnmore. 

,  „f  Some  of  the  many  islands  of  the  Bras  d'Or  Lake,  near  Denys  Basin. 

*"*■■  show  limited  arcoe  of  gypsum  and  allied  rocks.  Mililja  Island  and 
Point  might,  judging  by  the  soil,  be  underlaid  by  plaster;  and  on  th« 
inland  i^everal  blocks  were  found.  Peltier  and  Malagawatchkt  Points 
are  coni]M«ied  of  gravel ;  Grammo  Point,  of  gravel  on  the  cove  side ; 
but  im  the  north,  white,  jointed,  broken  gypenm  about  six  feel,  exposed 
for  120  yard8,  dips  about  S".  30°  E.  <  7°.  It  contains  cr3rstale  of 
Belenite.  About  half  a  mile  fi-om  this  exposure,  and  again  on  the  north- 
west corner  of  Boom  Island,  are  others  of  grey  and  rosy  selenitic 
gypsum,  horizontally  bedded.  Only  blocks  are  seen  on  Indian,  Round, 
Campbell,  IdcLean,  Lewis  and  Cranberry  Islands.  McLean  Point  is  low 
on  both  sides,  bnt  on  the  south  side  shows  a  small  deposit  of  plaster. 
On  (juion  Point,  an  inland  connected  with  the  shore  by  sandbars,  plaster 
cliffrt  twc-nly-lwo  feet  high  occur.  The  dip  is  variable.  Low  shores 
of  sand  and  gravel,  swamp  and  spruce  occupy  the  rest  of  the  basin. 

f  oTWeM  The  islands  near  North  Mountain  exhibit  pink  soil  and  low  banks  or 
flats.  Several  of  them  are  cultivated.  On  Green  and  George  Islands 
are  considerable  exposni'es  of  plaster. 

btk  SycUne  or  Ja«rt.~The  age  of  the  strata  of  Craignish,  Judique 
and  South-west  Mabou,  is  still  involved  in  uncertainty ;  the  conglom- 
erate and  grit  of  some  of  the  Long  Pond  and  Judique  Brooks  bearing 
a  stronger  resemblance  to  those  of  Queensville  than  the  Biver  Denys 
series ;  but  they  may  be  briefly  referred  to  in  this  connection. 

jjl,  Near  Craignish,  indian-red  soft  argillite   and   greenish    calcareous 

shale,  veined  with  calcspar,  micaceous  and  jointed,  breaking  into  small 
irregular  pieces,  are  in  contact  with  a  greenish  calcareons  felsite. 
Between  Craignish  and  Heffeman  Pond,  soft  indian-red  and  greenish- 
grey  argillaceous  shale  and  sandstone  appear,  dipping  generally  at  a 
high  angle  and  sometimes  steepest  near  the  shore,  which  perhaps  indi- 
cates a  fault  running  along  the  coast  To  the  northward  they  are 
greatly  contorted,  but  often  horizontal,  with  broken  plants. 

On  the  Low  Point  shore,  greenish,  very  coherent,  brown-weather 
ing,  quartz-veined,  micaceous  sandstone  passes  into  conglomerate  con- 
taining pebbles  of  felsite,  quartz-felsite  and  other  rocks. 
The  coherent  conglomerates  in  contact  with  the  syenite  and  amy- 
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gdalqidal  rocks  of  the  Craignish  brooks  are  perhaps  carboniferous.  The 
pebbles  and  matrix  are  chiefly  of  red  syenite,  purple  porphyry  and 
other  felsites,  the  pebbles  being  often  a  foot  in  diamet^er.  On  a  diorite 
in  one  place  rests  a  soft,  bright  indian-red  argillite,  overlaid  by  bright- 
green  grit  and  coarse  conglomerate,  containing  pebbles  of  syenite  and 
amygdaloid. 

In  Chisholm  Brook  at  Long  Point,  below  the  shore  road,  indian-red  Long  Point 
micaceous  sandstone  occurs.  Near  the  lower  mill  is  a  soft,  rusty  sand- 
stone, followed  by  quartzose-conglomerate,  quartzo-felspathic  sandstone, 
associated  with  grey  argillaceous  shale.  These  rocks  appear  in  various 
places.  The  north  branch  of  Chisholm  Brook,  where  it  flows  from  the 
Craignish  Hills,  displays  an  indian-red  somewhat  friable  grit,  with 
pebbles  of  quartz  and  felsite,  overlying  syenite  and  diorite.  Eeddish 
argillite  and  quartzose  conglomerate  succeed,  and  lower  down  is  a 
gorge  of  greenish-grey  quartzose  sandstone,  like  that  of  Pirate  Harbor. 
In  one  of  the  branches  of  the  brook  lavender  grit  and  indian-red  argil- 
lite, comparatively  hard  and  coherent,  contain  pebbles  of  quartz.  In 
another  branch  a  similar  argillite  is  found  with  grey  or  reddish 
quartzose  sandstone  and  grit,  less  altered.  In  the  main  stream  a 
greenish-grey,  jointed  argillite,  with  crystals  of  iron  pyrites,  and  bluish 
or  greenish-grey,  micaceous  quartzose  sandstone,  dip  N.  50°  W.  <  18®. 
Other  soft  rocks  succeed. 

Near  the  source  of  one  of  the  Jndique  brooks,  south  of  Gi*aham  River,  Judique. 
indian-red,  fine,  soft,  thick-bedded,  argillaceous  sandstone  occurs,  with 
dark-grey  diorite.  Lower  in  the  brook  is  a  light-grey,  spotted,  felspathic  Igneous  rocks 
grit  containing  small  pebbles  of  quartzite,  schist  and  felsite,  and  a  dark- 
grey,  fine-grained,  jointed,  broken  diorite,  veined  with  calcspar  and 
holding  iron  pyrites.  Altered  grit  is  above,  with  red,  micaceous, 
fine  conglomerate  and  sandstone  dipping  vertically.  Felspathic  grit 
is  also  found  near  light-grey,  soft,  coherent  felsitic  or  trappean  rock, 
sometimes  argillaceous,  containing  vesicles,  rusty  or  filled  with  iron 
pyrites.  Indian-red,  soft,  micaceous  sandstone  succeeds,  with  thick 
beds  of  argillaceous  shale  and  more  coherent  felspathic  sandstone. 
Micaceous  sandstones,  spotted  red  and  green,  and  running  into  mottled 
marl,  grit  and  conglomerate,  sometimes  calcareous,  extend  to  the  shore 
Perhaps  the  lower  poilion  of  this  section  is  devonian. 

Near  Donald  McPherson's  indian-red  marl  and  conglomemte  overlie 
the  syenite  and  stretch  towards  the  shore. 

In  the  brook  south  of  Graham  River,  ovelying  the  grits,  conglome. 
rates  and  sandstones  which  are  associated  with  volcanic  rocks,  occur 
red  and  green  marl,  sandstone  and  conglomerate,  with  dark  argillaceous  FomIIb* 
shale,  containing  a  few  Naiadites. 

Graham  River,  not  far  above  the  shore  road,  passes  over  beds  of  light*  Qniuun  River. 
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fp-ey  argillacnouB  shal«  aod  slightly  bituminous,  fr>8siiiferoiis  limestone 
*'°^'''  containing  encrinitoe  and  corals.     Higher  np  is  a  fine  HaailstODe,  light- 

grey,  indiai)-red  and  calcareoas,  jointed  across  the  strike ;  saecoeded  by 
red,  marly,  thick-bedded  Handst^ne,  seamed  with  calcspar,  and  red,  fine, 
calcKreoufl  conglomerate  int«rbeddod  wiih  light-grey  argillaceous  shale, 
Sitnilar  alternations  oucur  as  (Ur  as  tlie  bridge  on  the  old  Judique  road, 
where  the  rocks  become  moi-e  altei-ed  and  coherent.     About  half  a 
miJo  below  the  bridge,  on  McMillan's  farm  on  the  left  bank,  is  an 
^M*'-™'        exposure  of  thirty  feet  of  liglit'grey,  cleargrained  Band>«toii«,  which  ha* 
been  quarried  for  local  use.     It  shows  very  indistioct  bedding  aud  is 
jointed  aoi-oas,  the  joint-faces  presenting  themselves  in  the  cliff.     Il 
stands  the  weather  well,  and  in  the  blocks  used  in  the  foundations  ut' 
bouses  at  Judiqne  there  are  no  ruat-spots, 
rfSSi*  "****      ^^''*'  "'*°^^  ^^^  "'*'  Judique  road,  Graham  River  runs,  in  a  deep 
Rivoi.  valley,  over  fine  coherent  argillite  and  coarse,  grey  sandstone  greatly 

altered  by  ti-ap  dykes,  with  large  specks  of  silvery  mica.  Bough, 
altered  grila  and  argilHles  are  in  contact  with  diorite  at  a  small  fall  in 
the  river  and  again  in  the  branch  from  the  bridge  at  Allan  McDonald's, 
fine,  btnieh  argillaceous  shale,  sandstone  and  coherent  quartzose  grit  in 
wliich  the  quai-tz  sometimes  appears  in  crystals  are  cut  by  grey,  mas- 
sive, poi'phyritic  trap. 

The  intnisive  rocks  of  this  neighborhood  are  of  considerable  interest 
As  alrejMly  I'emarked,  .some  of  the  amygdaloid.!  and  felsites  of  the 
(Jentiral  Ijine  wadj  Hoi-lon  Brook  and  M:'Millan  Poim  may  he  of  the 
same  age.  In  certain  canes  they  are  clearly  pi'ecambrian,  in  others  the 
actual  contact  is  concealed,  and,  as  the  extent  to  which  the  surrounding 
strata  are  altered  may  not  be  great,  this  is  doubtful.  But  in  Graham 
River  there  can  be  no  doubt  of  the  existence  of  a  number  of  large  dykes 
which  cut  not  only  the  precambrian  but  also  the  overlying  rocks. 
These  vary  greatly  in  color,  composition  and  texture,  but  are  oesen- 
tially  dark,  massive,  bluish  and  greenish,  granular  and  compact, 
chloritic,  epidotic  and  quai-tz-veined,  dioritic  and  felsitic  rocks,  which 
lie  above  and  among  the  grits  and  argillites  of  the  brook.  At  one 
'  point  of  contact  red  rocks  seem  to  dip  into  the  diorite,  without  very 
perceptible  alteration ;  but  in  general  the  metamorpbisro  is  so  great 
and  the  blending  of  the  two  so  complete  that  no  line  of  separation 
can  be  drawn  Itetween  them.  At  the  fall  mentioned  above  a  greatly 
altered  conglomeritic  grit  is  in  contact  with  dark  diorite  traversed 
by  a  vein  of  epidote;  and  in  one  of  the  small  neighboring  tribatAries 
dark  diorite  and  compact  felsite  occur. 
Ko^  In  Rory  Chisholm's  Bi-ook,  near  Roiy  Chiaholm's,  and  everywhere  in 

Br«i°'°"       *'"'  ^''cinity  grey,  feebly  coherent  sandstone,  grit  and  conglomerate, 
like  those  of  the  head  of  South-west  Mabou  River,  occur  in  rough  out- 
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crops,  seldom  continuous.  Further  down  the  brook  are  purplish  and 
reddish  fine  argillaceous  sandstone,  like  that  of  Lamey  Brook,  and  red- 
dish-grey conglomeritic  grit,  succeeded  down  stream  by  fine  reddish 
and  greenish-grey  sandstone  and  argillaceous  shale,  often  micaceous. 
Below  the  mill,  near  the  River  Denys  road,  the  exposures  are  excep- 
tionally good,  consisting  of  reddish  and  purplish,  coherent  conglome- 
ritic rocks.  Farther  down  is  a  bed  of  yellowish-grey,  compact  lime- 
stone, below  which  the  brook  flows  among  meadows  and  marshes. 

In  the  brook  at  Judique  chapel  grey  and  red,  fine  argillite,  sandstone,  Judique. 
grit  and  conglomerate  are  well  exposed.  One  of  the  conglomerate 
beds  contains  a  vein  of  heavy  spar,  resembling  in  this  respect  the 
slates  beneath  the  limestone  at  Plaster  Cove.  Near  the  school  at  Ben  Ben  Noab. 
Noah,  indian-red,  argillaceous,  micaceous  sandstone  and  grit,  composed 
of  felspar  and  quartz,  dip  N.  12^  W.  <  31°.  The  country  is  broken 
into  irregular  hills,  meadows  and  valleys.  Grey,  coarse,  quartzo- 
micaceous  sandstone  occurs  in  many  places,  as  well  as  indian-red, 
crumbling  argillite,  grey  sandstone  and  greenish-grey  marl  with  small 
veins  of  pink  gypsum. 

Green  marl  is  seen  in  a  little  brook  at  Judique  chapel,  and  near  the 
stage  stables,  a  light-grey  limestone,  twelve  feet  at  least,  is  interbedded 
with  calcareo-argillaceous  shale  and  sandstone,  in  the  vicinity  of 
gypsum. 

In  Judique  Intervale  Brook,  above  the  old  stone  house,  outcrops 
of  red  and  grey  sandstone  and  bluish  argillaceous  shale,  dip  as  shown 
on  the  map.  Sometimes  the  reddish  sandstone  passes  into  a 
grey  conglomerate  containing  pebbles  of  greyish  grits  and  quartz. 
Fine  grey  sandstone  and  conglomerate,  containing  pebbles  of  quartz 
and  syenite,  occur  higher  up,  with  bluish  and  reddish  argillite.  In 
other  branches  of  this  brook  the  rocks  are  similar.  Below  the  old 
stone  house  a  greenish-grey,  argillaceous  shale,  with  fragments  of 
plants,  dips  N.  82°  W.  <  48°.  In  a  small  brook  flowing  into  this, 
shale  is  also  exposed.  Lower  down,  the  brook  flows  among  intervale 
and  ponds,  with  reddish  soil. 

In  one  of  the  branches  of  South-west  Mabou  River,  from  River  Denys  Sonth-wwt 
road,  for  a  considerable  distance  down,  only  blocks  of  sandstone  and  *****^°  '^^®'- 
syenite  occur.  Below  the  junction  with  a  large  brook  from  the  right, 
blocks  of  grey,  soft  sandstone  appear,  followed,  below  the  confluence  of 
the  main  branch,  by  grey,  coarse  grit  and  conglomerate  dipping 
N.  <  10°.  Occasional  outcrops  of  friable  conglomerate  and  micaceous 
grit,  grey  and  often  coherent,  extend  to  the  bridge  at  McLeod  Settle- 
ment. In  the  main  river,  below  the  Barren  or  River  Inhabitants 
road,  grey,  coherent,  jointed,  conglomeritic  grit,  with  serpen tinous 
matter  in  the  cleavage  planes,  and  grey,  soft,  argillaceous,  micaceous 


axoLoaicAL  amwr  or  oanada. 

sandstone,  Bometimoti  flaggy,  extend  to  the  confluence  of  ihe  brook  jnat 
deecribed.  In  the  iTancli  which  flows  from  the  roai]  between  River 
Denys  and  Gloncoe,  near  Squii-e  McDonald's,  coarae,  reddish,  friable 
iiaiid3tont',grit  and  conglomerate,  and  gi-ey,  maty-wealbering,  quartstose 
eandslonc  have  a  northerly  dip.  On  the  road  itself  and  in  the  branch 
of  the  river  which  occurs  neai"  Glencoe,  grey,  coherent  Handstonc,  gril 
and  conglomerate  abonnd. 
or  The  seashore  north  of  Jndiqne  Harbor  ie  interesting,  because  it 
displays  the  various  exposnreti  better  than  any  part  of  the  coast 
between  this  harbor  and  the  Strait  of  Canso.  The  land  slopes  gently 
to  the  shore,  with  stunted,  gnarled  spruce  and  tight-red  soil.  Tba 
following  sections  were  measured  between  Judique  and  Port  Hood ; 


Skotiqx  or  Btbjit*  on  thi  Hboh«  Noktb  or  Jtromcs  Haub'iii 


,.  ReddUb  and  grecnifih,  mottled,  w&rlng  sandBtone, 

fhaXy  toward  the  bottoin 

j.  QreeniBh  and  grey,  cmml)liD(r,  argillkceouB  ahsile 

1.  Ligbt-gref  solid ntoue,  contaiulog  conctvtiODary  linicittoDe  eX 

the   top  and   tovetwl    with   broken   plftuts.      Ripple. 

iiiftrked.     Octaaionat  Ibin  larart  of  dark  nhale 

I.  Qreenish,  grey  and  reddinb  atgillacaoue  shale 

i.  Reddish  and  greeniBh.  mottled,  Bhalj,  waving  aandftonc 

i.  McasureB  concealed.     Dip  N.  Tl'  W,  <  60° 

'.  Reddisb-gref  sandttone 

I.  Qrey,  fine,  rippled  Bandatone,  waving,  marked  with  plants; 

eomelimee  in  large,  smooth  flags 

>.  Alternationa  of  grey  aigillaceoue  shale,  and  tbin-bedded,  fine, 

argillaceoQB  sandstone 

>.  Light-grey,  flaggy,   rippled  BaudBtone,   with   tbin   layen  of 

I.  Reddish  and  brown  micaceous  shales,  with  bands  of  reddish 
and  greenisb  mottled  Bandstone,  A  few  bands  of  bluish- 
grey  argillaceous  shale,  with  broken  plants.  In  the 
brown  beds  occur  fine,  coherent  nodules 

!.  Keddiah  and  ligbt-grey,  fine,  micaceous,  arglilaceoue  sand- 
atone  sometimes  in  thick  beds,  but  usually  shaly, 
rippled  and  crumbly 

I.  Light  bluish-gr<jy,arglllaceouB  shale,  witb  thin  layers  of  sand- 
stone and  a  reddish  band 

I.  Beddish  and  brown,  crumbling,  argillaceous  shale,  with  red- 
dish and  greenish  rippled  sandstone,  sometimes  marked 
with  broken  plants  oi  seaweeds.  Irregularly  or  lentic- 
nlarly  bedded.  Coherent,  calcareous  layers.  Greenish 
and  bluish  shales  predominate  toward  the  top 

i.  Light-grey,  cream-colored  and  reddish  calcareous  sandstone 
in  one  or  two  ttiick  irregular  layers,  not  very  coherent 
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16.  Reddish  and  greenish,  bluish  and  grey,  shaly,  cnimbling, 

argillaceous   shale  and  sandstone    in    thin  alternate 

layers 10        0 

17.  Greenish  and  bluish  crumbling  argillaceous  shale 8        0 

18.  Reddish  and  greenish,  soft,  crumbling  shale,  with  layers  of 

micaceous,  rippled  sandstone.  The  shales  greatly  pre- 
dominate.   The  top  of  this  is  at  a  point 456        0 

19.  Rusty  or  dirty  cream-colored,  crumbling  sandstone  full  of 

broken  plants  and  trunks  of  trees,  pyritized,  carbonized 
and  converted  into  a  black,  crystalline,  silicious,  oolitic 
rock.  Many  perfect  crystals  of  selenite  occur  in  the 
cavities  and  joints  of  the  sandstone,  which  is  in  places 
broken  into  small  blocks,  whilst  other  parts  are  shaly. 
Pyrites  and  hematite  are  also  present.  The  top  layers 
are  red  and  greenish,  jointed  and  shaly 54        0 

20.  Red  and  brown  shales  with  g^reenish  and  bluish  layers  and 

sandstone  bands 58        0 

21.  Rusty,  light-grey,  shaly,  thick-bedded  and  flaggy  sandstone, 

often  little  more  than  looeely  coherent  sand,  full  of  * 

broken  plants  and  containing  patches  of  concretionary 
limestone .• 17        0 

22.  Reddish  and  brownish  shales  as  before,  with  a  considerable 

thickness  of  bluish  and  greenish  argillaceous  shale 
toward  the  base.  Certain  layers  of  sandstone,  show  rain, 
marks,  seaweeds  and  broken  plants 204        0 

23.  Measures  concealed.    Dip  N.  87**  W.  <  45**.     In  part,  if  not 

all  red,  rocks 67        0 

24.  Reddish  waving  sandstone 1        o 

25.  Reddish  and  brownish  shale  with  lenticular  bands  of  reddish 

and  greenish  sandstone,  more  or  less  nodular,  with  more 

persistent,  waving,  shaly  bands 110  0 

26.  Measures  concealed.     Dip  N.  87*  W.  <  40* 32  0 

27.  Waving  sandstone 0  10 

28.  Measures  concealed 38  0 

29.  Oreenish-grey,  light-grey  and  reddish,  shaly,  fklse-bedded 

sandstone,  full  of  broken  plants,  with  occasional  layers 

of  argillaceous  shale 36        o 

30.  Measures  concealed  in  part,  only  a  few  reefs  of  reddish  sand- 

stone being  seen.     Probably  all   red  sandstone  and 

shale 87        0 

31.  Oreenish-grey  and  light  bluish-grey  fine  sandstone  with  rusty 

spots  and  markings  of  plants.  Passes  into  red  sand- 
stone at  top,  with  green  spots 33        o 

32.  Measures  concealed  in  a  cove  in  which  two  fish-houses  are  at 

a  small  brook.    Dip  N.  79*  W.  <  40' 170  0 

33.  Greenish-grey,  waving,  sandstone  in  reefc 10  0 

34.  Measures  concealed 80  0 

35.  Reddish  shale  and  sandstone 16  0 


PUats. 
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36.  HcMiires  concealed 

3T.  Obicure  onh^rops  of  red  rocks 

38.  Qmnish-grey   shaly   xandatone,   paaring  into  afade;    ranj 

Bpobi ;  falM  bcdilmg 

3B,  iivamiien  concealod 

40.  Grey,  crnmbling  wndHWne,  with  rnaty  pl»nt-murkB 

41.  Ureeuish  and  grvy  arglllaceoua  Rhalo  witli  luLOdii  of  light^rfy 

ft^gy  and  jointed  Handstuui!,  pagaing  iaUi  shaly  flnnd- 
Btone  at  top 

42.  H«aBures  for  the  moat  port  conrealed,  but  coDsistJiig'  where 

Heeti  of  roddish  argillaceous  aliale  and  stndjitoDe.  Dip 
S.  88"  W.  <:.88" 

43.  Bed  ghale  aud  sandatone. 

44.  Light^ey.  6nv  Bandstoue  in  thii.*k  beds,     itusty  markings  of 

plants.  FormB  a  point  on  for  afi  an  abrupt  turn  of  tbc 
shore  to  eastward  to  a  pond.  ThicknasK  doubtfdl  at 
least 

TdUI  thicknBM 3 


SwiTioir  Of  Stbit*  o 


I  IJDDra  aiMi  or  Littlr  JtmiQcn  Habbob,  t 


Gypiwni  rooki         ).  White  gypsnin  full  of  crygtala  of  selenite 38 

a,  Gypseaaa  marl 46 

3.  Whitish  gypsam  with  fibrouB  luins  and  msleaite  cryBtois 9 

4.  Gypseous  ubtI,  L'hiefly  reddish,  but  also  greenish  and  grey.. .  UO 

5.  Grey,  calcareoirs,  coherent  saodstoDe,  markrd  with  plnotB. ...  40 

6.  Greenish,  reddish  and  grey  mail 50 

LimiBlan*.                7.  Dark-grey,  bitnmi nous  limeatone,  weathering  light-grey....  0 
Coal.                         8.  Soft,  orgiliaceouij  underclay,  with  obscure  coaly  matter,  suc- 
ceeded by  argillaceous  shale  aud  sandstone 4S 

9.  Thick  grey  sandstone  of  the  uanal  character,  with  an  irregu- 
lar conglomerate  at  the  base  and  at  intervals  above. 

Irregular,  ligbt-grey,  concietioaar]'  mosees 19 

10.  Oreenleh,  argillaceous  shale  with  ironstone  nodnleB,  includ- 

ing, toward  the  top,  dark,  aigillaceona  ghale,  lenticu- 

larly  bedded  with  sandstone 30 

11.  Sandstone.     (No.  48,  p.  110  f) 120 

Total  thickness 696 


This  sandstone  ukii'ts  the  shoi'e  to  Cape  Susan,  where  the  underlyiug 
meauareB  are  again  diBplayed  in  aeconding  order: 

,g         1.  Whitiab,  reddish  and  greenishselenitic  gypsum 6        6 

2,  Greenish  and  grey  impure  limestone  and  calcareous  sand- 

stone.    Local  and  of  varying  thickness  9  in.  to  1  ft 0       10 

3.  Greenish  and  reddish  argillaceous  sbal«,  crossed  b;  gypsum 
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4.  Greenish,  reddish  and  whitish  gypsum,  here  and  there  mixed 

with  green  and  red  marl 5        0 

5.  Gypseous  marl  in  irregular  bedding,  of  variable  color  and 

texture,  traversed  by  plates  and  veins  of  gypsum 10  0 

6.  Whitish  gypsum  without  much  admixture  of  masil 9  0 

7.  Greenish-grey  and  reddish,  compact,  impure  limestone 5  6 

8.  Reddish  or  brownish  marl  with  greenish  streaks 45  0 

9.  Grey,  rusty-weathering,  bituminous  limestone,  full  of  shells 

and  encrinites,  somewhat  mixed  with  marl 12        0 

10.  Red  or  brownish  marl  with  greenish  streaks 36        0 

1 1 .  Dark-bluish,  bituminous  limestone  passing  into  calcareous, 

compact  sandstone 7  0 

12.  Brown  marl  with  green  streaks 11  6 

13.  Dark,  nodular,  bituminous  limestone.    Lenticular 1  6 

14.  Reddish  and  grey  marl 4  6 

1 5.  Limestone I  0 

16.  Reddish  and  greenish  marl,  with  one  or  two  nodular  layers  of 

rusty  limestone.    Not  well  seen 25  0 

1 7.  Nodular  limestone  of  varying  degrees  of  purity 8  0 

18.  Reddish  and  greenish  marl  like  16 40  0 

19.  Rusty,  very  calcareous  marl  with  masses  of  vesicular  lime- 

stone           5        0 

20.  Light-grey  and  rusty  Bandstone,  becoming  conglomeritic  and 

mixe^  with  bluish  argillaceous  shale  at  bottom.  Iron- 
stone and  calcareous  nodules.    Traces  of  coal 5        0 

21.  Bluish  and  greenish  argillaceous  shale  mixed  with  sand- 

stone    4         0 

22.  Grey,  thick-bedded,  crumbling,  calcareous  sandstone.    The 

section  of  these  last  bedik  is  very  variable  In  places 
red  shale  extendi  to  the  sandstone,  masses  of  rusty 
limestone  being  also  present.  At  one  spot  a  dark 
argillaceous  shale  is  mixed  with  red  shale,  immediately 
above  which  comes  the  sandstone.  Again  the  sandstone 
seems  to  come  up  to  the  rusty  marl.  The  thickness  of 
the  sandstone  is  doubtftil  owing  to  its  obscure  bedding. 
It  must  be  remembered,  however,  that  the  whole  sec- 
tion is  only  approximate 80        0 

23.  Bed  and  green  marl  with  limestone  masses 18        0 

24.  Rusty,  crumbling  sandstone 10        0 

25.  Grey,  argillaceous  shale  or  underclay  with  large  tttgmariOy 

dark  streaks  and  ironstone  nodules 7        0 

26.  Calcareous  coaly  streak 0        1 

27.  Greenish-grey,  rusty,  argillaceous  shale,  with  nodules  of  dark 

pyritous  limestone 0        9 

28.  Clay  with  coal  streaks 0        9 

29.  Wrinkled  calcareo-bituminous  shale  fiill  of  Cythere,  MoMola 

and  Spirorbit 2         3 

30.  Grey  and  greenish  argillaceous  shale,  with  sandstone  layers 

and  nodules 5        0 


Fossils  in 
limestone. 


limestone. 


Coal. 


Black  shale. 


r 

I 

I 
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31.   Dlld«KUr 

33.  Coelj  ahkb  nod   coal   witb   wrinkled   calcareu-MgUlBceoue 

atwlo,  the  iMt  being  UQ  Uip 

'd3.  Orer  Mid  grefmnh  axKillAceouB  ihAle 

34.  Bniitj,  cranbliciK  eandaloae 

35.  GreealKb,  at^Uaceuiu  lihiJe,  uodalai  and  areoAceoiis  toward 

Ihe  t>oUom,  but  coaly  aad  argilUcL-oufl  with  ttigmaria 
and  cak-apar  veilui  ■>■  lup.  Kull  of  lung  oecdleii  of 
gypsum  \  iucb  and  downoanls 

36.  Orey  sandstone  like  22 

37.  Greenisfa,  blainh  and  grey  argillaceoua  shale  with  inuutoBe 

nodules  and  layera 

38.  Underclay 

39.  Coal,  very  pyrilous,  with  much  mineml  obwcoal  and  a  Uttle 

coaly  «bale 

40.  Ruety,  fine,  ooberent  sandstone 

41.  Shaly,  cTiunblinif  saodBtone 

42.  Dark'blne  argillaceous  sbale 

43.  Block  coaly  shale 

44.  Gn^f  Diiib  argillaceous  shale  rnsning  into  aienaceons  shale  and 

Kandstone 

4&.  Light-grey,  Hbaly,  rippled,  crumbling  eandslone 

46.  Reddish-black  wrinkled  shale  with  limestone  layers  Naiadtlf 

4T.  Bluish  and  gruenisb  fine  argillaceous  shale. 

t8.  The  tJiirk  sandstone  of  Eateand  Susan  Points  (No.  11,  p.  lOS  r) 

Total  thitkiicBs 


CoDtinuatioQ  of  the  above  sectioD,  apathw&rd,  ftom  No.  1,  p.  108  r: 


1.  Whitish,  reddish  and  gieenish  selenitic  gypsum 

GrpHniu  roeks         ^-  Beddlsh   marl  with  waving  lenticular  layerv  of  greenish  and 
reddish  impure  limestone  and  beds  composed  of  nodules 

3.  Conglomeritic  rock,  apparently  nearly  all  concretionary,  of 

various  colore,  woathering  whitish-grHy.  The  nodules 
vary  in  siie  from  cocoanuts  downwaJ^.  It  forms  a 
reef  dipping  B.  65°  E 

4.  Reddish   marl,  sandstone,  etc.,  in  confused  bedding 

9.  Light-grey  fiaggy  sandstone 

6.  Shales  as  before 

7.  Grey  sandstone  passing  into  grit  at  bottom 

5.  Bluisb-grey  argillaceous  shale 

y.  tiaudetunu,  passing  into  arenaceous  and  argillaceous  ebale... 

10.  IShaly,  talae-bedded  saDdatone 

11.  Greenish  and  reddish  argillaceous  shale,  not  well  seen 

12.  Reddish  sandstone,  argillaceous  shale  and  calcareous  grit 

13.  Greenish   and  giey   rusty   sandstone,   passing   upward    into 

reddish,  shaly,  rippled  waving  sandstone 

14.  Reddish  and  greenish  rocks,  seen  only  on  the  reefs  with  cal- 

Tol«l  thickness 
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Millstone  Grit. 

It  has  been  remarked  that  part  of  the  series  described  in  the  car-  Subdiyisions  of 
boniferoas  sections  may  represent  the  rocks  referred  to  the  millstone  niferoos  series, 
grit  and  coal  measures  in  the  Sydney  coalfield.  Perhaps  the  higher 
rocks  of  the  basin,  to  the  eastward  of  Inhabitants  Eiver,  should  be 
separated  from  the  strata  containing  the  coal,  as  suggested  by  Mr. 
Gilpin,  and  Dr.  J.  W.  Dawson  has  suggested  that  the  fossils  of  Scott 
Brook  near  St.  Peters  indicate  the  possibility  of  the  occourrence 
there  of  rocks  of  his  upper  coal  formation.  There  are  certainly 
signs  of  overlapping  and  perhaps  unconformability  about  McDonald's 
Mountain,  but  this  may  be  complicated  to  the  northward  by  a  fault 
which  gives  rise  to  the  vertical  dip  at  McBae's  mill.  Further 
surveys  will  doubtless  give  increased  value  to  the  description  of  the 
structure  of  the  Eichmond  coalfield  which  is  at  present  confessedly 
incomplete.  It  is  to  be  regretted  that  thei  records  of  the  explorations 
made  in  search  of  coal,  which  might  have  been  of  great  assistance,  have 
nearly  all  been  lost. 

Surface  Gbolooy. 

Incidental  mention  has  been  frequently  made  in  the  coui'se  of  this 
report,  of  the  more  striking  surface  featm*es  of  the  region  to  which  it 
refers.  The  po8t-teii;iary  deposits  are  vastly  inferior  in  interest 
and  impoi-tance  to  those  which  have  just  been  described,  consisting 
merely  of  beds  of  clay,  sand  and  gravel,  enclosing  larger  rounded  and 
angular  blocks,  derived  either  from  the  rocks  in  situ  immediately 
beneath,  or  from  the  neighboring  liills.  And  the  transported  material 
seems  to  constitute  only  a  trifling  proportion  of  the  loose  detritus  that 
covers  the  consolidated  strata  to  a  greater  or  less  depth,  by  far  the 
greater  part  being  formed  from  their  ruins.  For  this  reason  it  is  gen- 
erally easy  to  affirm  fi*om  an  examination  of  the  soil,  the  nature  of  the 
underlying  rock,  whether  this  is  a  limestone,  sandstone,  shale,  con- 
glomerate, felsite,  syenite  or  what  not.  This  is  no  doubt  owing  to  the 
hilly  character  of  the  countiy,  and  it  follows  that  few  of  the  brooks, 
however  slow-flowing,  fail  to  indicate  at  intervals  the  nature  of 
the  stony  floor.  Great  dependence  can,  therefore,  be  placed  on  the 
geological  structui*e  as  interpreted  from  a  cai*eful  mapping  of  the 
various  outcrops,  even  where  it  is  as  complicated  as  in  the  Bichmond 
coalfield.  Nor  are  these  supei^ficial  deposits  usually  of  great  thick- 
ness. In  many  parts  of  the  region  the  rock  crops  on  the  surface  and 
forms  large  tracts  even  in  the  low  lands  too  rocky  for  cultivation  and  Barrais. 
known  as  "  barrens/'  Examples  occur  over  the  greater  part  of  Madame 
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Iftland,  on  Uta  nuinland  of  Nora  Scolia,  bMveen  Sl  Peters,  L 
fiasio  aod  HAwkwbtuy,  in  part  of  the  cflaDtiy  along  the  Big  I 
and  Victoria  roads,  in  the  varioos  bill  nngea  and  behind  Port  HmJ 
and  Jtidiqae.  Ainoitg  Umsc  rodcT'  baireos,  however,  oocar  otfccn 
wfakb  might  be  rocUlmed  by  jndlcioBs  draining  and  adnuxlBTB  aSotbtr 
soils,  and  which  will  be  again  alluded  to. 

Lake*  are  niunerons  in  the  Mmtbom  pan  of  this  field,  bat  are  aeldoai 
of  grcU  depth,  and  bare  ooaunonty  rockj  outlel£.  Those  between  the 
SL  Peter)  road  and  the  ebore  of  InhabitaDt«  Basin  are  very  ahaliow, 
oorered  half-way  acroen  with  re«ds.  and  surroiiniled  by  tnarsh  with 
large  namber^  of  pitcher  plants,  bop«,  roi<«^  lili«  and  atdoi^  FVoa 
Samman'  Lake  two  outlets  flow  indepeodeDtly,  one  U>  Tracadie,  the 
Other  to  Little  Travadie.  From  Grant  Lake  there  b  bat  one  brook 
wkicb,  a  abort  distance  below  the  lake,  divides  into  the  Aiild  Core  and 
UotgiaTe  Brooke  Ned's  Lake  is  a  shallow  rvsb  and  lily  pood,  a  great 
reaort  for  ducks.  Some  of  the  lakes  are  vety  pr«-tty,  with  hard  clear 
bottom,  banks  clothed  with  «pni««,  intermingled  with  ma{^e,  beech  and 
other  ttves,  aod  foil  of  trout.  Along  the  shores  of  «ome  of  the  miallar 
poods  in  the  Deighborboodof  LochCaileaa  is  a  ^trip  of  marsh  land  with 
moonai,  pilebcr  plants,  while,  bu^y  aioall  bell-flower  pUnt«,  aklen. 
gpraoe  and  tamaiac.  A  great  part  of  the  district  t«tween  this  and 
L'Ardoise  ia  wet,  barren  spntceland.  interrapted  by  rocky  patches 
ooverwl  with  porplish  ftandtloDe  and  qoartzite,  and  intersected  in  eiery 
direction  by  winter  wc:"Jr>ia.i«.  Nesir  tbe  li-:4  of  Cr»nt^rrr  Lakeafin* 
rippled  white  and  cream<»lored  sand  occurs;  bat  nsaally  the  lakes  of 
this  chain  bare  rocky  shores,  low  woody  banks  aitd  echelon-jattiog 
headlands.  > 

Slnggiah  brooks  flow  in  the  barrens,  widening  into  lakes  and  black 
ponds.  These  are  moist  abundant  in  fiichmond  and  Gnysboroogh  coun- 
ties. The  Black  &tM>k  of  Rirer  InbalMtanls  flows  in  a  flat  oountry 
among  alders,  opening  out  at  inlemds  into  little  ponds  infested  in 
the  month  of  June  with  horse  and  black-flies,  and  forming  in  places 
an  almost  impenetrable  alder-tangle,  or  when  larger  trees,  soch  as 
hemlock,  are  present,  they  add  to  the  misery  of  a  Ope  Breton 
"  Uow-down."  Where  exposed  to  the  sun  the  reddish  soil  of  its  banks 
bakes  hard  white.  Tbi?  is  a  fair  example  of  oths"  twooks  erf*  the  neigh- 
borhood ^nch  as  Little  River  in  part,  Emery  and  Seacoal  Brooks.  Some 
of  the  mooDlain  streams  about  Gleodale  and  Birer  Deny^  are  difficolt 
to  ascend  owing  to  the  large  Mocks  of  rock  that  encumber  tbeir  beds. 
Others  are  surrounded  by  marshes  bordered  by  iH^amUe  boabes,  ivy 
plants  and  Im^is.,  fire  or  six  feet  loi^  and  interlaang  amoi^  the  trees 
of  the  blow-down.  It  is  sometimes  a  slight  recompense  for  the  toilsome 
trareree  of  a  blow-down  to  be  aUe  to  pick  the  rac^pbarries,  btackbmiea, 
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black  and  red  currants  from  the  bushes  before  pushing  through  them. 
Although  the  August  gale  of  1873  raged  with  less  intensity  in  Inver- 
ness than  in  Cape  Breton  county,  and  although  the  laj)se  of  time  has 
broken  down  many  of  the  branches  of  the  fallen  trees  some  of  the 
brooks  about  Glendale  and  Queensville  still  give  evidence  of  its  power, 
and  if  any  person  wishes  to  see  a  sample  of  its  destructive  work,  let 
him  ascend  for  a  short  distance  the  first  brook  to  the  southwaixi  of 
McLennan's  mills,  on  the  Victoria  road.     Slimy  pits,  bogs,  grass  and 
moss-marshes,   willows  and  alders,   little  ponds  and   creeks  abound 
between  the  low  banks  of  some  of  the  sluggish  and  tortuous  brooks 
about  the  basins  of  Inhabitants  and  Deuys.     Intervales  and  mai*shes 
occur  on   the  lower   reaches  of    most  of   the  Judique  brooks,   the 
banks  of  which  are  also  low.     The  Guysborough   brooks  flow  alter- 
nately in  mossy  marshes,  pools  and  creeks,  and  in  rocky  rapids,  gorges 
and  cascades.     Falls  of  great  beauty  often  occur  among  the  mountain  ^*^- 
brooks,  whose  banks  are  sometimes  finely  mossed  with  reddish,  yellow^ 
ish,  grey,  pink  and  white  mosses.     In  the  lower  part  of  the  larger 
rivers,  fed  from  the  mountains  and  subject  to  periodical  ii*eshets,  it  Ol>*n««  »o  the 
might  be  expected  that  changes  would  frequently  take  place  in  the 
direction  of  the  various  windings ;  and  that  such  is  the  case  is  shown 
by  the  deposits  of  sand,  gravel  and  entangled  trees  which  have  been 
accumulated  in  old  channels,  within  the  memory  of  the  inhabitants. 
On  River  Denys  a  large  tree  was  seen  buried  under  four  feet  of  sand 
and  gi-avel,  with  a  thick  sod  on  top.     In  Black  River,  West  Bay,  a  ^^'*°<^*»d»««- 
large  landslide  a  few  years  ago  changed  the  course  of  the  river,  hurling 
down  ti'ees,  soil  and  stones  to  fill  up  the  old  channel.     At  Ross  Creek 
another  landslide  was  observed  on  the  shore. 

Many  of  the  mountain  brooks  rise  from  springs,  and  even  in  the  low-  Springa. 
land  springs  also  occur.  Most  of  the  water  of  the  small  lake  near 
McRae's  mill.  Black  River,  comes  from  one  of  these,  under  a  bank. 
Those  of  the  oast  or  scai*ped  side  of  North  Mountain  ai»e  numerous,  strong 
and  beautiful,  generally  clear  and  cold  in  summer,  never  freezing  in 
winter.  On  the  north  side  of  Rabbit  Island  is  a  sti'ong  salt,  sulphur  Mineral  spring, 
spring  issuing  from  the  ground  opposite  a  driblet  that  feeds,  a  pond, 
aad  depositing  sulphur  on  the  eel-grass  of  the  pond.  On  Landrie  Lake 
is  a  spring  from  which  flows  water  tasting  strongly  of  iron,  and  deposit- 
ing a  yellow  crust  plentifully  on  the  ground  in  the  vicinity.  Near 
McMaster's  mill,  Qaeensville,  is  a  salt  spring  the  water  of  which  has 
been  analysed  by  Mr.  Hoffmann  (page  7  h.)  In  the  limestone  formation 
many  brooks  rise  from  springs,  and  one  at  River  Denys,  after  running 
underground  for  a  considerable  distance,  emerges  a^ain  a  lai'ge  brook. 
A  spring,  strongly  ferruginous  and  salt  issues  from  the  side  of  a  slope  in 
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a  marsh  near  John  McNeil's,  at  River  Tillard,  covering  the  gronnd 
with  iron  ochre, 
M&nho.  ^'l  marwhcs  of  considerable  extent  occur,  along  many  of  the  shone, 

aa  at  Mc^Lcoii  and   Ross  Creeks,   on  West  Bay,  at  St.   Peters  Inlet, 
InhabilantH  and  Denys  Ba»ins,  Juiltque  and  elsewhere,  the  ground  near 

I  the  water  being  often  shaky.     Shaking  marsh*^  also  occur  on  some  of 

the  lakes.  Near  one  of  the  branches  of  Princeville  Brook  is  a  trembling 
mosf  and  grass  marsh,  and  uimilar  land  is  more  frequent  in  the  neigh- 
bourhood than  i-ock.  Wet  mosey  epmceland  of  a  somewhat  similar 
character  is  seen  in  a  branch  of  the  millbrook  near  UcLcudV  bridge. 
In  the  north-west  arm  of  River  Inhabitants  layers  of  peat  or  impure 
brown  coal  occur  at  the  bottom  of  a  high  clay  bank,  and  led  to  the 
supposition  that  coal  might  be  found  there. 
leacraoTM.         (ilacial  stHfl>  were  observed  at  the  following  localities: 

kl.  A  Hhtut  dJslAuce  Kouth  of  Kdd;   Polot,  broad  ^^^H 

uwl  d«ap S.  77'  E.  ^^M 

2.  Clun  H*rbotlAke B.  12°  B.  ^^H 

■i.  PeliU-  Adk S.  ST"  E.  ^^H 

4.  M](cli.»l«l  Cove S.  15'  B.  ^^H 

G.  Arirb&t  Head,  in  refiular  gruoreii  tuid  polished,  ^^^^| 

rounded  mouodB,  the  sldM  of  which  are  alio  ^^ 

graOTod B.  40°  E.  and  8.  JO*  E. 
e.  Morriflon  Harbor,  Wert  Bay S.  66'  E. 

■"  This  is  tile  dirci  titm  of  the  greater  niimtier  of 

tbe  Btritp,  but  some  larger  and  deeper  grooves 
run  S.  79°  E.,  and  other  lines  are  presGDt. 

7.  Nortb  Kborc  of  Janvrin  Island S.  65"  W.  <  45' 

They  mo  nloiig  the  rounded  bee  of  a  sand- 
stone abutting  on  tbe  shore.  Some  of  tbe 
grooves  run  Dearl;  horlzontaIl](  and  are  deep 
and  apparently  newer;  otben  even  dip  the 
other  way,  but  this  is  the  prevailing  direction. 

8.  On   tbe   Grandique    road,   east    of    Buchanan 

Lake ,  8.  78"  B. 


Timber,  Clihatx,  btc. 

Most  of  this  district  has  suffered  from  forest  fires,  which  have 
destroyed  the  timber  and  given  rise  to  barrens  or  a  second  growth. 
Timber  was  in  former  yeare  largely  exported  from  Cape  Breton,  and, 
although  it  is  now  scarce,  the  number  of  small  saw  and  shingle  mills 
on  tbe  brooks  is  remarkable.  They  are  used  principally  to  supply  the 
local  demand,  and  none  of  them  ai-e  extensive.  White  and  red  spruce, 
small  pine,  tamai-ac,  white  birch,  alder,  poplar,  black  ash,  willow, 
oak,  maple,  moosewood,  beech,  mountain  ash,  dogwood  and  elm  are 
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the  principal  trees.     Ironwood  is  found  on  the  Craignish  and  North 
Mountains. 

Harsh  plants  are  abundant,  especially  on  wet  barrens,  and  among  Marsh  plants, 
others  a  beautiful  Cypripedium,  in  which  the  upper  three  dirisions  of  the 
flower  are  snow-white,  a  small  one  springing  from  the  centre  is  white 
at  the  stalk,  yellow  at  the  tip ;  the  boatrshaped  petal  is  pink,  with  a 
double  lip.  But  perhaps  the  most  marked  feature  in  the  flora  of  the 
district  is  the  number  and  variety  of  its  ferns,  which  occur  in  all  thepenis. 
barrens,  marshes  and  woods,  in  the  crevices  of  the  rocky  walls  of  the 
gorges  and  the  creeky  stretches  of  the  brooks,  and  in  great  profusion 
in  the  glades  whence  the  brooks  have  their  origin.  The  following 
species  are  enumerated  by  the  Kev,  E.  H.  Ball  as  occurring  in  the 
district  under  examination*: — Polypodium  vulgarey  Pteris  (iquilina, 
Asplenium  trichomanes,  A.  thelypteroides,  A,  filix-fasmna^  Phegopteris 
polypodiaides,  P.  dryopteris,  Aspidium  thelypterisj  A.  novehoracense,  A. 
fragrans  (only  one  habitat,  Hartley's  waterfall,  Pirate  Harbor,  Strait 
ofCanso),  A,  spimdosumy  A,  intermedium,  A,  dilaiatum,  A,  recurvatum, 
A.  cristatum,  A.  filix-mas  (found  at  Whycocomagh),  A,  aculeatum 
(Marble  Mountain,  Mabou,  Mulgrave),  A,  maryinale,  A,  acrostichoides, 
A,  lonchitis,  Cystopteris  huWifera,  C,  fragiliSy  Struthiopteris  Germanica, 
Onoclea  sensibiUs,  Woodsia  Hvensis  (Whycocomagh),  Dichonia  puncti- 
lobtUay  Osmunda  regaUs,  0.  spectahiUs,  0,  Claytoniana,  0.  cinnamomeay 
Botrychium  Virginicum,  B,  lunarioides,  B.  simplex. 

The  animals  ai'C  the  same  as  those  mentioned  in  last  report.  -  Bears  Animals, 
and  wildcats  are  occasionally  trapped  in  the  North  and  Craignish 
Mountains.  Foxes  infest  the  intei-vales  of  Rivers  Benys  and  Inhabi- 
tants. Many  of  the  lakes  are  full  of  trout.  Clams  frequent  the  mud, 
and  loons,  ducks  and  geese  occur  on  the  surface.  Gasporeaux  and 
salmon  ascend  some  of  the  streams.  Salmon  are  found  in  River  Tom  as 
far  as  the  lake  from  which  it  comes.  Trout -and  eels  are  the  only  fish  of 
Loch  Lomond.  In  many  of  the  lakes  and  brooks  the  fish  are  netted,  dams 
beiog  constructed  to  prevent  the  passage  of  any  except  into  the  net. 
In  the  L'Ardoise  brooks  nets  can  be  counted  by  the  half  dozen.  Oysters 
occur  in  large  numbei*s  at  Malaga watchkt. 

Fishing  is  the  pursuit  of  the  greater  number  of  the  inhabitants,  but  oooapation  of 
good  farms  occur  along  the  rivera,  especially  in  the  intervales  of  the  ^* '*^'**** 
Inhabitants  and  Denys.  The  soil  of  these  intervales  or  meadowlands 
is  usually  pinkish  reddish-brown  and  clayey,  and  when  not  cultivated 
they  are  overgrown  with  alder  and  spruce.  They  produce  excellent 
hay,  although  sometimes  devastated  by  floods.  The  varieties  of  soil  are 
interesting:  the  clays  are  white  and  dark-bluish,  with  fragments  of 

*  Trannotions  of  the  Nova  Sootian  Institute  of  Natural  Science  Cor  1875,  p.  149. 
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plants.  Soils  of  a  white  color  are  characteristic  of  coal  measures  and 
similar  strata.  Purplish  tints  overlie  the  rocks  of  some  parts  of 
Madame  Island,  Guysborough  and  the  Strait  of  Canso ;  whei-eas  the 
plaster  and  limestone  disti'icts  are  reddish  or  pink.  A  section  of  the 
soil  in  the  bank  of  River  Inhabitants  at  one  point  showed : 

FEET.  nrcHis. 

Loam 4         0 

Bluish  clay 1         6 

Vegetable  mould,  including  leaves,  twigi,  stems,  roots  of 

trees * 1         6 

Sometimes,  however,  the  banks  are  of  sand  and  gravel. 
There  are  areas  of  land  about  River  Denys  underlaid  by  beds  of  clay 
which  might  be  drained  and  i-endered  productive.  These  are  wet  and 
mossy,  sometimes  with  rusty  clay  soil.  Some  of  the  shallow  lakes  could 
doubtless  be  drained.  Mr.  Millidge,  C.E.,  has  already  surveyed  Shoal 
Lake  for  this  purpose,  and  a  scheme  is  on  foot  to  drain  Lake  Ainslie, 
the  largest  body  of  fresh  water  in  Cape  Breton. 

The  fai-ms  of  North  Mountain  and  Malaga^atchkt  are  good,  but 
being  on  the  slope  of  a  steep  hill  their  cultivation  is  difficult.  The 
situation  on  the  sunny  side  of  the  hill,  and  their  being  underlaid  by 
calcareous  strata,  make  up  for  many  drawbacks.  Still,  few  of  the  farms 
are  worked  in  such  a  way  as  to  yield  a  full  living  for  the  occupants, 
who  consequently  go  to  sea,  fish  or  seek  work  elsewhere. 

The  season  is  said  to  be  a  mouth  earlier  on  the  western  coast,  than 
on  the  Atlantic  seaboard  and  sowing  often  commences  in  April.    Severe 

Farm  rroducts  gales  frequently  visit  the  coast  before  or  soon  after  the  crops  ai'O 
gathered.  One  of  these  occurred  on  the  29th  of  April,  1879.  and  another 
a  mouth  later.  Wheat  is  grown  in  Inverness  county,  but  not  much  in 
Richmond.  The  rust  and  weavil  spoil  it.  Squire  McDonald,  of  Hay 
Cove,  planted  two  bushels  in  1878,  which  yielded  about  ten.  Oats, 
barley,  hay  and  potatoes  are  the  chief  proi^lucts.  One  bushel  of 
potatoes  sometimes  yields  tifteen. 

^^  The  scenery  of  some  parts  of  the  district  is  unsurpassed  in  Cape 

Breton,  and  extensive  views  may  be  had  from  the  tops  of  some  of  the 
hills.  On  a  hill  not  far  from  Glendale,  in  an  old  clearing,  is  one  of 
these.  In  the  foreground  are  the  ruins  of  the  hut  of  a  former  inhabi- 
tant of  the  place,  a  lover  of  nature  rather  than  of  comparative  ea^e  and 
an  inten'ale  fiu'm,   or  perhaps  compelled    by   necessity   to   seek   the 

^  hills.     The  bright-green   color  and   rounded   toi)8  of  the   birches  and 

^^  beeches  present   a  strong  contrast  with   the  dark-green  conical  form 

k  of  the   spruces.      The   valley    of    a  small   brook,    i-apidly  deepening 

^k  and  carving  the  hills  on  either  side  Irom  where  they  meet  in  a  tapering 
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point,  opens  to  view  in  the  distance  a  wedge-shaped  tract  of  country, 
flooded  with  the  light  and  shade  of  the  flying  fog-wreaths,  and  diversi- 
fied by  the  clearings  and  woodlands  scattered  over  its  surface.  The 
broad  valley  of  Eiver  Inhabitants,  stretching  seaward,  is  clearly 
traceable  by  the  clearings  along  its  intervale  and  its  sloping  banks. 
Chedabucto  Bay  extends  as  a  silver  band,  widening  towai-d  the  east, 
and  backed  by  mist-enshrouded  Canso  and  a  heavy  bank  of  fog.  On 
the  left  and  looking  northward,  are  the  blue  ridges  of  Craignish  and 
the  headwaters  of  the  Rivers  Inhabitants  and  Denys.  Near  the  clear- 
ing is  a  splendid  large  spring,  the  source  of  all  the  water  in  the  neigh- 
boring brook^  and  a  resort  of  cattle. 

The  country  opposite  Guysborough  is  also  beautiful,  groves  of  hard- 
wood, hedges  and  fine  residences  bordering  the  salt  water,  with  its 
picturesque  islands. 

EooNOMio  Minerals. 

Coal. — ^It  has  been  already  stated  that  coal  occurs  in  several  localities  Goal. more  or 
throughout  this  region  in  strata  associated  with  marine  limestone  and  *"  *"*•"  •'"• 
gypsum.  Further  study  is  required  to  complete  the  mapping  of  the 
faults  and  folds  that  traverse  these  measures,  but  it  appears  probable,  as 
already  mentioned,  that  all  the  known  outcrops  of  coal  and  carbon- 
aceous shale  are  about  the  same  horizon  and  more  or  less  lenticular. 
Perhaps  this  is  also  the  case  with  the  coal  of  Little  Judique,  Port  Hood 
and  the  north,  although  the  underlying  strata  are  diflerent  on  the 
western  side  of  the  Craignish  Hills. 

In  the  black  Niuadites  shale  of  Scott  Bi*ook,  near  St.  Peters,  coal  Soott  Brook, 
was  looked  for  in  vain.  A  slope  was  driven  on  the  seam  in  the  bank 
of  the  brook,  but  soon  abandoned.  The  resemblance  of  the  associated 
strata  to  the  true  coal  measures  is  remarkable.  At  St  Peters,  just  St  Peters. 
below  Cameron's  shop,  on  the  shore  a  seam  of  fireclay  was  followed 
into  the  bank  by  digging,  on  the  supposition  that  coal  would  be  found. 
Pits  were  also  sunk  near  Cameron's  on  the  post  road ;  but  no  details 
concerning  them  could  be  obtained,  and  it  is  doubtful  whether  the  bed- 
rock was  reached.  Other  explorations  wei*e  made  about  Anse  au 
Loup,  but  without  result. 

Coal  has  been  largely  wrought  near  Inhabitants  Basin  at  Goal  Brook, 
Caribacou  and  Little  Eiver,  but  the  quantity  and  quality  of  the  coal 
have  disappointed  the  sanguine  expectations  of  the  explores.  As  work 
had  been  suspended  for  many  years  at  the  time  of  our  visit,  the  infor-?<y*"«*.9f 
mation  here  presented  is  derived  largely  from  Brown's  Coalfields  of 
Cape  Breton,  the  Reports  of  the  Commissioners  of  Mines,  and  from 
private  letters  of  Mr.  Alexander  McBean  of  the  Vale  Colliery,  Pictou. 


^e  mining  work  was  done  priucijiaily  between  the  years  1S63  and 
1868.  Since  then  8  good  deal  of  exploration  han  been  earned  oo  by 
McBciaii  and  others,  but  no  syi^tematic  tnining. 

At  Coal  Brook  fine  gi-ey,  greenish  and  reddkh  eaodstone  and  shult, 
eoutainiDg  plantii,  appear  asHocisted  with  several  beds  of  enai.  These 
have  been  explored  by  pite  and  bonitgs,  but  the  tbickne^  of  the  seam 
was  not  (teen  by  uh. 

At  the  modt  northerly  of  themd  pita  cost  wae  obtained  about  ten  feet 
from  Uie  nurface.  Thirty-live  yards  north  of  this  a  boring  was  made 
eighty'f<'Ur  feet  deep,  which  struck  no  coal.  Coal  is  indistinctly  tteeo, 
with  an  nndei-clay,  iu  the  bed  i>f  the  brook  just  below.  Only  four 
ineheri  wa.-"  vi»tible,  although  the  seam  is  said  to  be  three  feet  four 
inched  in  thickness.  A  tunnel  was  driven  about  seventy -live  feet 
on  the  ueam,  and  some  twenty  mas  of  coal  taken  oat.  The 
roof  \»  crumbling,  argillaceous  rock,  without  6ne  lamination.  At 
another  slope  further  down  the  brook  a  seam  of  three  feet  mixed  oool 
and  shale  is  said  Ua  have  been  discovered.  The  shale  contains  Cythgre. 
Cordaites,  fish  t«etb,  etc.  The  coal  detritus  on  the  bank  is  not  good. 
Ferruginons  w^ter  comes  from  the  level.  Lower  down  is  another  level, 
driven  to  meet  a  shaft  which  was  twenty  feet  deep  and  from  which 
eighty  luna  of  coal  are  faid  to  have  been  extracted.  On  the  shore  a  short 
distance  to  the  eastward  of  the  mouth  of  the  brook  a  borehole  is  said  to 
have  cut  about  eight  inches  of  dirty  coal.  Upwards  of  J5,000  were 
spent  in  exploring  at  Coal  Brook  and  the  neighborhood  where,  accord- 
ing to  UcBean,  there  are  a  three-feet  seam,  a  four-feet  seam  and 
several  small  seams  from  six  to  eighteen  inches.  In  two  pit«  sunk  by 
McBean  on  the  east  side  of  the  bi-ook,  the  coal  waa  poor  and  irreg- 
ular on  account  of  an  upthrow  fault  on  the  east  side  between  the  pits. 
The  coal  was  very  good  on  the  west  side.  The  eight^feet  seam  should 
crop  in  the  pond  t«  the  south  of  and  near  the  mouth  of  Coal  Brook, 
and  drift  coal  occurs  on  the  surface  at  the  south  side  of  the  pond.  If 
the  coal  runs  regularly  with  the  strata  it  should  be  found  by  boring 
■  near  the  gypKura  on  Evanis  or  Freeman  Island.  Between  1863  and 
1878,about  8125  tons  of  coal  were  shipped  from  the  Bichmond  mines, 
at  Little  Kiver;  and  about  $53,000  spent  iu  building  a  tramway  and 
sinking  shafts. 

A  lease  was  taken  out  by  Mr.  Marmaud,  who  subsequently  transferred 
his  interest  to  an  American  company.  An  engine  of  thirty  horse- 
power was  erected  for  pumping  and  drawing. 
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McBean's  ssction  of  the  strata  at  this  mine  is  as  follows :  Section  of  co*l 

measares  at 


rBKT.    INCHES. 

Coal 3  0 

Strata 154  0 

Coal 4  0 

Strata 60  0 

Coal  2-4  feet 3  0 

Strata 45  0 

Coal  2-8  feet 5  0 

Total  thickness 274  0 


Little  River. 


Separated  from  the  four-feet  seam  by  five  feet  of  shale,  another,  ten  Remarks  b^ 
inches  thick,  is  said  to  occur  by  Dr.  J.  W.  Dawson.     Of  these  he  says  or*the  dGSo. 
(Acadian  Geology,  p.  397):  "The  coal  of  the  principal  bed  is  hard, ^f^jj JJiH* 
and  very  little  injured   by    exposure.     Its  fractue    is    uneven   and 
crystalline,  with  glistening  surfaces ;  and  its  texture  is  very  uniform, 
the  lamination  or  reed  being  rather  indistinct,  and  almost  free  from 
dull  coal  or  mineial  charcoal.     Its  specific  gravity  is  1'38.    When 
burned  in  a  stove  or  grate,  it  ignites  readily,  fuses,  swells  and  cakes, 
giving  a  strong  flame  and  a  lasting  fire.    It  leaves  a  rather  lai^e 
q^uanlity  of  brownish  ash.     In  a  smithes  forge  it  works  well,  its  beha- 
viour being  similar  to  that  of  Pictou  coal.     On  analysis  it  is  found  to 
contain: 

Volatile  matter 30-25 

Fixed  carbon , 56-40 

Ash 13-35 

100-00 


"  Compared  with  the  coals  of  Pictou  and  Sydney,  the  Little  River 
coal  is  more  bituminous  than  either,  or  contains  more  volatile  matter 
and  less  fixed  carbon.  It  contains  about  the  same  quantity  of  earthy 
matter  with  Pictou  coal ;  but  in  quality  and  color  the  ash  resembles 
that  of  Sydney.  Practically  it  will  be  found  to  be  a  serviceable  coal 
for  domestic  fires,  well  adapted  for  smith's  use,  and,  from  the  large 
quantity  and  high  illuminating  power  of  its  gaseous  matter,  probably 
a  good  gas  coal.  There  should  be  little  waste  in  its  exti*action,  and  it 
will  suffer  little  by  being  banked  or  kept  in  the  open  air.  It  contains 
more  sulphur  than  the  Pictou  coal. 

''The  coal  of  the  small  bed  (No.  2)  is  somewhat  similar  to  that  of 
No.  1,  but  it  is  more  impure,  and  contains  much  bisulphuret  of  iron.'' 

The  two  upper  seams  of  McBean's  section,  which  are  nearly  vertical  Mining  opora- 
at  the  mine,  have  been  opened  in  several  places  by  slopes  and  shafts. 


^m 


120  r 


Mr.  Brawn 'i 
DpioInD  of  tl 
pntfpectJ  oi 


ocoLooicAt,  vntrcT  or  caxjU>a. 


*Tbii  first  •bkfl  WM  sunk  to  tfa«  deplii  of  fifty  feet  in  tlie  thnse-Teet 
MUD.  £aBt  fVoiD  it  ftaotli«r  ahMfl  was  soak  fortj  feet  between  tfae  iflM 
«Dd  coanected  with  ti>e  firat  br  drifts.  From  this  depth  the  rnar^«el 
Nwn  wu  workad  tn  thi-  «*■(  25<0  feet  and  to  the  east  TftO  feet.  TUt 
Bhaft  wiv  thon  rank  «i  additional  tVmy  feet,  and  a  drift  wac  put 
lata  the  fodr-ftftM  Miam.  SlopM  were  aftenrardd  driven  to  the  w«i  -if 
theabBfta,  120  feet  in  the  three-feet  seam,  and  in  the  four-feet  msb 
150  feot.  Tn  ihi*  east  of  the  eighij-feel  shaft  another  one  waa  sank  w 
ti»e  tbree-feet  ««am  alao  eighty  fe«t ;  and  further  east  one  130  ftvt. 
The  Ant  eighty  fei!>t  sliafi  wax  •fontinnvd  in  ^866  bi  a  depth  of  200 
f^et,  and  onlof  il  at  that  depth  a  tonnet  or  stoae  drift  was  driven  to  cat 
the  seam  at  a  diHtunco  of  102  fceL     On  each  side  of  thu  drift  lev;^ 

A  modilicntion  uf  the  long  wall  system  was  adopted  in  working  theM 
Hcamn.  The  coal  wan  taken  by  rail  to  a  shipping  wharf,  distant  ahoal 
2j}  mjlcn.  The  Horfaie  t'rwttiona  conttiitled  of  un  agent's  houw  and  a 
block  conlaiiiinf;  thirteen  tenements.      Few  nf  these  are  now  ^tondin^. 

McBenn  triwl  to  truce  the  Little  River  coul  to  the  north-west  of  the 
mine,  and  found  the  Ktirfaoo  over  sixty  feet  deep.  By  mnning  the 
couif*  of  thd  cirtil  about  half  or  three-tjuarlerH  of  a  mile  to  the  north- 
watt,  the  limcet^no  and  plaater  ci-ow*  the  strike  of  Uie  coal  at  the  mine. 
He  aim  ran  the  coarse  of  the  seams  toward  River  InhabitantA,  cross- 
ing the  measures  for  over  half  a  mile  with  pits  and  tnnnels,  close 
enough  to  pi-ovi'  t'very  fo')t  of  the  be<Js,  hut  I'oiind  no  c.mI.  He  does 
not  think  he  went  far  enough  to  the  dip. 

Of  thif!  field  Mr.  Brown  remarks:  "  t  Any  attempts  to  ascertain  the 
true  position,  extent  and  consequent  value  of  the  seams  will  be  attended 
with  much  expense,  as  the  country  is  low  and  thei-e  are  few  cliffs  or 
natural  sections The  outcrops  of  the  strata  also  are  con- 
cealed by  a  thick  deposit  of  boulder  clay.  The  seams  all  occur  in 
situations  favorable  for  shipment,  but  it  is  not  likely  that,  nnless  they 
can  be  found  in  less  highly  inclined  positions,  they  can  be  worked  to 
any  great  depth,  as  in  addition  to  the  ditficulty  of  working  vertical 
seams,  the  expense  of  keeping  the  mines  free  from  water  will  be  a  very 
serious  obstacle  and  greatly  increase  the  cost  of  production."  If,  how- 
ever, the  seams  extend  in  workable  form  beneath  Freeman  and  other 
islands,  as  indicnteil  belore,  one  of  these  difficnlties  would  be  to  some 
extent  ovei-come,  as  the  strata  are  there  less  inclined  and  more  acces- 
sible. Moreover,  the  i-ailway  lately  finished  to  connect  the  Interco- 
lonial with  the  Strait  of  Canso  will  I'cndor  these  seams  of  mach  greater 


*  ReporU  urCommiHioner  of  Mines.  1863-1868. 


t  CoUGBldsorCapc  Biaton,  p.  12. 
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The  coal  measures  of  Glendale,  Biver  Inhabitants  are  described  with  GiendAie  ooai 
the  rest  of  the  section  at  page  9T-98. 

Pieces  of  coal  are  reported  to  occur  in  the  bank  of  Queensville  Brook 
below  McMaster*s  mill ;  but  the  existence  of  coal  in  this  vicini^  is 
doubtful 

In  the  brook  that  flows  intoSeacoal  Bay  near  the  mine,  not  far  above  Coal  mines  of 
the  bridge,  grey  rocks  have  a  nearly  vertical  dip.  Coal  detritus  occurs 
at  a  pit  near  the  road,  and  also  a  little  further  up  stream,  also  surround- 
ing many  old  pits  and  associated  with  black  calcareo-bituminous  shale 
and  limestone,  very  coaly,  with  cone-in-cone  concretions,  veined  with 
calcspar  containing  flsh  remains,  obscure  plants  and  shells,  such  as 
Cjfthere  and  Naiadites.  Above  the  coalpits  fine  grey  sandstone  has  a 
north-west  vertical  strike,  and  higher  up,  at  a  fall,  there  is  a  north- 
easterly steep  dip.  High  up  the  brook  black  coaly  shale  occurs  in  a 
pit,  said  to  be  twenty-two  feet  deep.  On  the  hill  beyond,  huge  masses 
of  grey  and  whitish  coai*se  quartzose  grit  occur  with  a  southerly  dip ; 
and  between  this  and  the  Strait  of  Canso  or  sea  shore,  only  blocks  of 
grey  sandstone  and  nearly  vertical  outcrops  occur. 

Only  T16  tons  of  coal  were  shipped  from  Seacoal  Bay  from  1863  to 
1865,  although  no  less  than  $13,000  were  spent  in  exploration  and 
mining. 

Principal  Dawson*  states  that  the  coal  of  Seacoal  Bay  is  a  seam  of  Contradiotory 
mixed  coal  and  bituminous  shale,  eleven  feet  eight  inches  in  thickness,  conoerninff  the 
Mr.  Campbellf  mentions  the  occurrence  of  eight  workable  seams  rang-  ^^ 
ing,  in  thickness  from  three  to  eleven  feet,  and  several  beds  of  smaller 
size,  whilst  in  a  subsequent  report  it  is  stated  that  several  seams  occur, 
varying  in  size  from  three  to  seven  feet,  only  one  of  which  four  feet 
thick  was  mixed.     This  was  entered  near  the  shore  by  an  adit  driven  Mining  open- 
across  the  measures  350  feet  till  it  cut  the  seam  at  a  depth  of  twenty  '^^' 
feet  below  the  crop. 

An  analysis  given  by  Principal  Dawson  of  the  best  coal,  selected 
from  the  thick  bed,  shews: 

Volatile  matter 25-2 

Fixed  carbon 44-7 

Ash 301 

1000 


Iron  Ore. — Hematite  occurs  in  the  joints  of  some  of  the  felsites  about 
West  Bay  as  druses  or  films.  It  is  distributed  in  minute  veins  in  the 
syenite  of  Big  Brook  and  Kiver  Denys.     At  Mackerel  Cove,  Madame 

*  Acadian  Geology,  p.  W. 

t  Report  of  Gomminionen  of  Mines  for  186S,  p.  20. 


ISSr 
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Iftl&nd,  a  small  Heam  ol'  bematite,  vaiyijig  io  Uiickawa  from  a  d 
line  to  an  iocb,  i-uqh  throogh  Ute  bank  for  about  ttin  feeU  At  ] 
He|4i  Goysb>)i*ough  Ck>uatf,  the  d«vonian (.xjDglomeratfls  oontaio  nume- 
rous blotcbeij  and  tilme  of  ftpecnlar  iron  ore,  of  no  eoooomjc  value,  and 
weet  of  Stewart  Pond  blocks  of  specnlar  iron  ore,  sometiniea  a  foot 
thick,  mixed  with  quartz,  have  been  picked  ap  in  the  fields  anil  on  the 
beach.  The  quartzose  sandstones  of  the  i>bor«  contain  scales  and  soljr 
crystals  of  hematite  and  ^een  carbonate  of  copper  in  the  jcMnto,  and 
blackened  impretMions  vf  comminuted  plants  in  the  bedding  planet, 
while  the  hematite  occurs  also  in  email  strings  in  qnartz  veins.  At 
one  place  the  ore  aeeumes  the  formof  an  irregular  ga«bv«iu  from  wfateh 
pieces  six  inches  thick  may  be  obtained,  bat  to  the  eastwanl  it  mn» 
into  ordinary  films.     Sereral  stuall  deposite  are  in  the  neighborhood. 

Ironstone  is  found  with  limestone  in  uoJaleH  and  thin  layers  in  Uie 
sandstones  and  shales  of  Scott  Brook,  near  St.  Peters.  Magnetic  ore  U 
prewiut  in  the  sand  of  Eoi-ky  Bay,  just  north  of  Shaw  Brook.  TbeiroD 
oreofWhycocomagh  bas  already  been  frequently  referred  to.  Other 
deposits  arc  said  to  occur  in  the  neighborhood. 
„  A  visit  was  made  to  a  pit  opened  by  Burchell  and  Morrison,  in 
search  of  iron  ore  in  the  tributary  of  Breac  Brook,  Bast  Bay,  about 
three-qoarters  of  a  mile  above  Bory  UcLeod's  mill.  Much  money  ba» 
here  been  spent  in  vain,  for  the  openings  have  been  made  in  a  crumb- 
ling carboniferous  conglomerate  formed  from  the  underlying  felsitie 
i-ocks  <>(  ttic  n..'i^'}iborlioiid,  in  whi.-li  all  the  irun  found  is  present  as  a 
film  on  the  enrface  of  the  pebbles,  which  on  weathering  gives  the  char- 
acteristic bright  red  streak  of  red  hematite.  A  great  quantity  of  ore 
had  been  extract«d,  but  from  the  pile  not  one  solid  piece  of  hematite  as 
large  as  a  hen's  egg  could  be  obtained. 

Iron  ore  was  again  sought  for  by  Ingraham  and  others  near  the 
21-mile  poet  on  the  St.  Peters  road,  but  no  discovery  of  importance 

The  Gillis  and  Matheson  location  was  worked  during  the  summer 
"of  1878,  and  t«n  or  fift«en  hundred  dollars  spent  in  sinking  shafts  and 
extracting  ore ;  but  the  operations  do  not  seem  to  have  been  saccessfal ; 
for  although  in  the  pile  taken  out  there  is  a  large  proportion  of  excel- 
lent  ore,  yet  this  does  not  form  more  than  one-third  of  the  whole,  the 
remainder  being  conglomerate,  like  that  of  Burchell's  pit.  The  pits 
had  fallen  in,  so  that  it  was  impossible  to  examine  the  face  of  the 
mine;  bat  wo  were  informed  that  all  the  accessible  ore  had  been 
extracted  and  that  none  had  been  obtained  from  the  deepest  shaft. 
Everything  tends  to  prove  that  the  ore  is  a  deposit  at  the  contact  of  the 
carboniferous  and  precambriao  formations,  like  those  seen  near  Ho- 
Dongall  Point  and  elsewhere  j  and  in  mining  theea  depoeits  this  cir- 
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comstaDce  should  be  kept  in  mind  and  the  ore  followed  along  the  line 
of  contact. 

Qalena. — A  considerable  quantity  of  this  ore  of  lead  was  discovered 
many  years  ago  in  the  limestone  at  the  head  of  Arichat  Harbor,  and 
to  some  extent  wrought. 

Copper  Ore, — ^Traces  of  green  carbonate  of  copper  were  observed  in 
a  quarts-felsite  in  a  brook  just  west  of  the  Morrison  road  near  West 
Bay,  associated  with  greenish,  soft,  soapy,  calcai*eous  rocks,  like  those 
of  the  Coxheath  and  Grabainis  copper  mines.  Minute  traces  were  also 
observed  in  some  of  the  carboniferous  rocks.  Copper  pjrites  is 
reported  to  occur  at  North-east  Mabou  and  also  at  Skye  Mountain ;  but 
these  deposits  were  not  visited.  Some  work  has  been  done  at  the  copper 
mine  of  the  Gillis  Lake  road  (Report  for  18TT-8,  p.  29    p.)  by  Mr.  BurcheU> 

^  ^      "  Copper  mine. 

Burchell ;  but  although  the  ore  has  been  found  in  many  places,  it  can- 
not be  said  to  have  improved.  Apparently  the  deposit  is  like  those  of 
Grabarus  and  the  French  road.  A  good  deal  of  yellow  and  purple 
copper  pyrites,  with  traces  of  red  hematite,  is  scattered  through  a  large 
mass  of  compact  and  brecciated  felsitic  I'ock,  the  latter  are  very  calcar- 
eous and  full  of  a  soft,  soapy,  talcose  mineral.  The  strike  seems  to  be 
about  N.  40°  E.,  the  dip  variable.  One  of  the  beds  has  yielded  rich 
specimens ;  and  to  test  its  quality  beyond  the  brook,  a  tunnel  six  feet 
high  and  four  to  six  feet  wide  has  been  driven  from  the  water  level 
about  twenty  feet  (1878),  cutting  layers  containing  minute  traces  of 
ore ;  but  the  bed  in  which  the  best  indications  were  seen  has  not  yet 
been  reached.  The  tunnel  costs  six  dollars  a  foot  advance  and  passes 
through  a  dark,  hard,  compact  felsite,  in  which  are  one  or  two  softer 
bands.  At  the  mouth  of  the  tunnel  are  several  feet  of  the  soft,  soapy, 
calcareous  breccia,  and  at  the  end,  very  calcareous  strata  are  met 
with.  Ore  has  also  been  obtained  much  higher  in  the  brook,  from  other 
beds;  but  as  far  as  can  be  judged  there  is  no  regularity  in  its  distribu- 
tion. Copper  ore  is  also  said  to  have  been  found  in  some  of  the  brooks 
near  the  Coxheath  road  at  Battieman's,  above  the  mineral  spring. 

Gold, — ^At  Cape  Porcupine  and  in  Clam  Harbour  Eiver,  above  the 
Middletown  road,  gold  is  said  to  have  been  discovered  some  years  ago 
in  the  devonian  slates,  and  some  quartz  was  sent  away  to  be  tested. 
Nothing  is  known  of  the  result  owing  to  the  conflict  of  testimony,  but 
it  was  probably  unsatisfactory.  No  traces  could  be  detected  in  the 
veins,  which  are  small  and  irregular. 

The  quartzite  associated  with  the  mica  schists  at  Glendaie  and  Kiver 
Denys  cross-roads,  were  also  believed  to  be  auriferous,  and  a  good  deal 
of  money  was  spent  in  testing  them.  A  stamp  mill  was  erected  to 
crush  the  quartz  at  the  latter  place,  but  has  been  allowed  to  fall  to 
pieces. 
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Limestone. — The  most  valuable  dopoeits  of  this  iv>ek  ai-e  indicated  on 
the  map.  Several  of  these  have  heen  largely  quarried  and  may  be 
briefly  enumerated. 

Behind  the  Aricbat  chapel  i§  a  §mall  limestone  qnarrj  in  a  d&rlc- 
grey,  very  compact  stone,  veined  with  calcspar  and  containing  encri- 
nit©  stems. 
,r.  At  PiiMte  Harbor  a  limestone,  probably  hydraulic,  has  been  soine- 
vehat  largely  quarried,  both  for  burning  and  building.  It  is  of  doubtful 
though  considerable  thiekncBs,  light  bluiah-groy,  shaly  or  thick-bedded, 
often  minutely  banded  or  waved,  bi-ecciated,  cut  by  veins  or  streaks  of 
calcspar.  About  a  mile  north  of  Pirate  Harbor  this  limestone  is  again 
worked  at  McNeil's  quarry,  where  it  is  at  least  fifteen  feet  thick,  highly 
bituminous,  non-foasiliferous,  rather  earthy,  but  somo  beds  are  more 
cryiitalliDe  and  probably  better.  It  has  been  exported,  but  it  is  said  to 
be  inferior  to  that  of  Lennox  ferry.  Traces  of  fluorspar  were  detectwi. 
Specimens  from  this  quari-j'  have  been  examined  by  Mr,  HotTmann. 

A  limcstono  which  has  always  commanded  a  ready  sale  on  scoonnl 
of  it»  excellent  quality,  has  been  quarried  forupwai-ds  of  twenty  yesrs 
at  Lennox  ferry.  It  is  for  the  most  part  sent  to  Prince  Edwaiti  Island, 
burnt  there  and  used  as  a  fortiliEer,  The  quanies  ai-e  owned  by  Messrs. 
Clongh,  Eraser  and  Shannon.  Mr.  Shannon  states  that  about  500  tons 
were  shipped  last  year  from  bis  quarry;  and  that  in  all  2000  tons  have 
been  taken  from  it  since  first  opened.  The  selling  price  at  the  wharf 
is  eighty  cciil.s  a  Ion;  at  Prince  Edward  Islam!  it  ^elh  for  two  doUan 
a  ton,  the  fi-eight  costing  abont  sixty  cents.  It  is  bought  by  shipload 
by  agents  who  burn  and  retail  it  to  farmers  by  the  barrel.  There  is 
also  a  kiln  at  the  ferry  to  burn  lime  for  local  consumption.  From 
dough's  quarry  about  1500  tons  per  annum  are  exported,  and  about 
1000  from  Frasei-'s. 

Gypsum. — There  is  a  large  bed  of  excellent  plaster  at  Lennox  ferry, 
from  which  a  large  quantity  has  been  shipped,  although  nothing 
has  been  done  with  it  for  several  years.  Before  1873  about  1500  tons 
are  said  to  have  been  exported  yearly  ;  since  then  only  a  few  cargoes. 
The  August  gale  of  1873  having  destroyed  the  wharf  and  buildings, 
they  were  not  replaced.  Another  cause  fbr  the  cessation  is,  Mr.  Clongh 
says,  to  be  found  in  the  decay  of  Aricbat  shipping.  Formerly  a  nume- 
rous  fleet  of  small  coasting  vessels,  owned  in  Aricbat,  after  lying  all 
winter,  loaded  with  plaster  which  they  sold  at  an  advance  sufficient  to 
pay  the  expenses  of  their  voyage  to  American  ports  to  seek  freight 
This  fleet  is  now  nearly  extinct,  and  Arichat  depends  for  its  existence 
on  fishing  and  its  position  as  the  county-town.  The  plaster  is  of  two 
kinds,  and  as  the  quarry  extended,  the  best  looking  alone  would 
be  taken  by  the  shippers,  who  bought  it  at  their  own  risk  and  knew 
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that  an  inferior  article  would  not  sell  in  the  United  States.  At  length 
it  became  somewhat  expensive  to  extract  and  the  market  was  occupied 
by  other  quaiTies  more  favorably  situated. 

The  gypsum  of  Plaster  Cove,  Little  Kiver  and  other  localities,  has  Piaster  Core. 
been  sufficiently  described  in  the  course  of  this  report.    None  has  been 
shipped  lately. 

Clay. — There  is  a  great  variety  of  clays  in  the  valley  of  Kiver  Inhab- 
itants and  elsewhere,  some  of  them,  doubtless,  fit  for  making  bricks. 
At  L' Anse  an  Loup,  near  St.  Peters,  clay  is  seen  at  low  water.     In  the  Bt  Peten. 
vicinity  on  Brick  Point,  there  is  said  to  be  a  good  deposit  from  which 
the  French  made  bricks. 

Fireclay  (altered  felsite),  like  that  of  Coxheath  (Report  1875-76, 
p.  423),  occurs  in  the  Sporting  Mountain  (page  7.  f.) 

Sand. — On  the  shore  at  Campbell  Point,  Malagawatchkt,  is  a  deposit  MaUcawatohkt 
of  fine  sand  suitable  for  building  purposes,  of  which  2000  barrels  have 
been  used  in  St  Peters  canal. 

Building  Stone, — No  large  and  good  deposit  of  building  stone  is  known 
among  all  the  sandstones  of  the  region,  which  are  usually  too  highly 
tilted  and  broken  to  be  available.  At  several  places,  however,  stone 
has  been  found  to  serve  local  purposes ;  the  best  of  which  is  perhaps 
found  in  Graham  Eiver,  near  Judique,  and  described  at  page  104  p.  Gnham  River. 
Some  of  the  sandstones  of  Inhabitants  Eiver  and  West  Bay  break  into 
large  blocks  which  are  used  for  rough  work  in  building. 

Heavy  Spar. — In  the  Judique  chapel  bi*ook,  neai*  John  Cameron's  Jadique. 
a  deposit  of  heavy  spai*  or  baryte,  in  veins  in  a  fine  conglomerate,  has 
been  opened  by  Mr.  Brown  of  Port  Hastings.     No  great  quantity  was 
found,  however.    Baryte  also  occui*s  in  traces  in  the  devonian  strata 
near  McMillan  Point,  on  the  Strait  of  Canso. 

Graphite  or  Plumbago  was  found  by  Mr.  K.  G.  Fraser  of  Halifax,  at 
Glendale,  where  a  considerable  quantity  of  impure  graphite,  or  rather  oiendale. 
graphitic  shale,  is  seen  in  large  lumps  around  the  mouth  of  a  pit  said, 
to  have  been  twenty  feet  deep,  sunk  near  the  contact  of  the  syenite  and 
overlying  sandstones  and  shales.  A  specimen  analysed  by  Mr.  Hoff- 
mann was  found  to  contain  about  fourteen  per  cent,  of  gi*aphite. 
(Report  for  1879-80,  page  2,  h.) 

Marhk, — Beference  has    been    made  in   previous  repoiie    to    the  Marble 
quarry  at  Marble  Mountain.    No  work  has  been  done  to  develop  the  ^^*^***'*- 
quany.     Other  exposures  of  crystalline  limestone,  none  of  which,  how- 
ever, are  so  favorably  situated,  have  been  mentioned  in  the  description 
of  the  George  Biver  limestone. 

Syenite,  granite,  and  other  varieties  of  ornamental  stone,  might  be 
obtained  from  some  of  the  hill  ranges,  but  none  of  them  have  yet  been 
used. 


AIJUSD  B.  C.  SBLWTN,  LL.D.,  F.R.S.,  F.e.S,  DlEMiOR. 


REPORT 


GEOLOGICAL  EXPLOEATIOK 


MAGDALEN    ISLANDS, 


MR  JAMBS  RICHARDSON. 


1880-81. 


PUBLISHED  BY  AUTHORITY  OF  PARLIAMBHT 


DA^WBOW    BBOXHBIKS. 


/ycyiTrMyo.T.  SUHUmt   OF  OftlTATTA. 
AliFBSD  E.  C.  SBLWTN,  LL.D.,  F.E.S.,  P.GS.,  DimcTOii. 


BBPORT 


GEOLOGICAL  EXPLOBATIOS 


MAGDALEN    ISLANDS, 


MB,  JAMBS  EICHAEDSON. 


1880-81. 


PVBLIBEED  BT  AUTHOBITT  OF  PABLIAXBNT 


fRontqeal  t 
r>A,~WSON    BBOXHEIRS- 


IF  M.; 


Montreal,  Ist  May,  1881. 

Alfred  E.  C.  Selwyn,  Esq.,  V.  R  8., 

Director  of  the  Geologica/  Survey  of  Canada, 

Montreal. 

Sir, — 1  have  the  honor  to  t^ubmit,  herewith,  my  rej>ort  of  the 
Geological  exploration  which  you  directed  me  to  make  of  the  Magdalen 
IslandB  diii-ing  the  summer  of  1880. 

1  have  the  honor  to  be. 
Sir. 
Your  obe<iient  servant, 

JAMF]S  KICHARDSON. 
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I  left  Montreal  on  the  9th  of  June,  for  Piotou,  in  Nova  Scotia,  where 
a  few  days  were  occupied  in  inspecting  the  coal  deposits  in  that 
neighborhood.  On  the  23rd  of  June  I  embarked  in  the  weekly  mail 
steamer,*  and  arrived  that  day  at  Amherst  Island,  the  largest  and  most 
southerly  of  the  Magdalen  group,  situated  in  the  Gulf  of  St.  Lawrence, 
between  47^  12'  and  47^  61'  north  latitude,  and  61^  10'  and  62^  16'  west 
longitude.  The  group  consists  of  thirteen  small  islands,  beai*ing  the 
following  de^gnations : — 

Amherst,  Ck)ffin, 

Entry,  Old  Han-y  Head, 

Deadman,  Grosse, 

Grindstone,  North-east  Cape,  liiaoda. 

Alright,  North  Gape, 

Shag,  Bryon. 

Wolf, 

And  about  fifteen  miles  beyond  Bryon  to  the  north-east  are  the 
celebrated  Bird  Bocks. 

With  the  exception  of  Deadman  and  Shag,  which  are  only  bare, 
rocky  islets,  North  Cape  is  the  smallest  of  the  group,  having  a  super- 
ficial area  of  from  80  to  100  acres. 


*  This  8t6«mer  leayes  Pictoa  eyery  Friday  morning,  and  reached  Amherst  Island 
in  about  twelye  hours. 


2  a  asoLoaioAL  auRVsr  of  canada. 

luiMtTt  All  theue  ao-called  isl»uil>s,  except  Euiry,   Deadman,  Alright,  Sbag 

•Soof  111"''     ind  Bryon,  are  connected  with  each  other  by  long,  naiTow  sand-banlcN 

liUod".  jj|.  (lunpg      Between  Amheiist  and  Kntiy,  lying  to  the  east,  ia  a  passage 

of  about  five  miles  in  width  ol'  open  wat«r.     Deadman  lies  nearly 

eight  miles  weat  of  Amherst,  while  Bryon  lies  thirteen  miies  north  ol 

I  North  (Jape.      Amlierst  Island  extends  from  east  to  we«t  about  nine 

milan,  and  from  north  to  south,  at  the  widest  part,  about  three  milee. 
About  ten  or  twelve  miled  north  of  Amherst  are  (irindatone  on 
the  weet  und  Alright  on  the  eat^t,  sepai-ated  by  u  nan-ow  cliannel  of 
yOO  or  400  feet  in  width.  Fi-om  the  east  and  went  ends,  respecliYely, 
of  Amhornl,  narrow  aand-banks  extend  north  to  (rrindi^fone,  the  space 
between  them  being  occupied  by  a  sli-eleh  of  sliallow  water  from  tiiree 
BvqniHubor.  to  tbiir  miles  wide,  which,  though  called  Basque  Harbor,  is  really  a  salt 
lake  01'  litgoon,  without  any  permanetit  opening  to  the  sea, 

I  From  Hospital  Cape,  on  the  north  side  of  Grindstone  Island,  a  narrow 

sandbank  runu  about  eleven  miles  north-east,  to  Wolf  Island,  whence  it 
contiDueu  about  eleven  miles  further  in  the  same  direction  to  North 
Cape.  Immediately  south  of  North  Cape  lioe  Grosee  Island.  From 
Gi-osse  Island  iho  sand-banks  extend  easterly  for  about  seven  milod  to 
East  Point,  then  westerly  and  south- westerly  by  North-east  Cape,  East 
Island  and  Old  Harry  Head  to  Coffin  Island,  and  Ibrm  in  this 
OiU|d^EiiitT  distance  the  irregular  sboie  line  of  the  great  lagoou,  or  Grand  EdItj 
Harbor.  This  hai-bor,  with  a  depth  of  from  one  to  three  fatboma,  is 
ucceasible  from  the  Gulf  by  a  passage  at  tlie  west  end  of  Coffin  Island, 
three  fathoms  deep  and  less  than  a  quarter  of  a  mile  wide.  Between 
GroBse  Island,  on  the  north,  and  Coffin  Island,  on  the  south,  the  harbor 
is  about  three  miles  wide,  with  a  length  of  about  thirteen  miles  trom 
Wolf  Island  to  North-east  Cape. 

South-west  from  Wolf  Island  Grand  Entry  Harbor  becomes  a  shallow 
sheet  of  water,  scarcely  navigable  for  small  boats  for  five  or  six  miles, 
where  it  again  deepens  and  widens  to  torm  House  Harbor,  the  entrance 
to  which  is  by  the  nariow  passage  already  mentioned  as  separating 
Alright  and  Grindstone  Islands.  Neither  the  passage  nor  the  harbor 
exceed  three  fathoms  in  depth. 
E(r»ct  of  storms  During  exceptionally  heavy  stoi'ms  openings  are  sometimes  made 
thi-ough  the  sand-bai-s,  but  they  are  soon  filled  in  again  by  the  drifting 
sand,  under  the  influence  of  winds  and  waves.  Some  time  before  the 
date  of  my  visit  an  opening  of  this  nature  had  been  foi-med  imme- 
diately north  of  Hospital  Cape,  and  gave  temporary  access  to  House 
Harbor  from  the  west.  No  ti-ace  of  this  passage  now  remains.  The 
sand-banks,  though  not  often  used  as  lines  of  communication  between 
the  islands,  can  be  travelled  without  much  difficulty,  either  on  foot  or 
with  wheeled  Tebiolee. 
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In  the  examination  of  the  islands  no  measurements  were  made ;  the 
Admiralty  chart,  from  a  sui-vey  made  in  1833,  by  Lieutenant  P.  E. 
Collins,  was  used,  and  notwithstanding  that  the  outlines  of  the  shores 
had  to  a  certain  extent  changed,  through  the  destruction  of  the  soft 
rocks  in  some  places  and  the  increase  of  sand  in  others,  no  difficulty 
was  found  in  locating  and  recording  with  sufficient  accuracy  the  obser- 
vations made  on  the  various  rock  exposures,  which  generally  occur 
only  in  the  coast  cliffs  and  on  the  shores. 

On  the  north  side  of  Amherst  Island,  facing  Pleasant  Bay,  the 
following  section,  in  descending  order,  is  exposed.  The  highest  beds 
seen  are  at  Butte  du  Portage,  the  dip  being  W.  30°,  K  <  31°*:— 

Feet.    Inches. 
Oiey,  soft  crumbling  sandstone,  in  beds  of  from  one  inch 

to  ten  inches  thick 21  00 

Measures  concealed 40  00 

Sandstones,  as  before,  with  numerous  thin  seams  of 
calcareous  spar  and  specks  of  specular  iron  ore 

throughout 54  00 

Orey  sandstones,  interstratified  with  red  sandstone ...  69  00 
Reddish-colored  sandstone,  a  hard,  compact  bed,  with 

ripple  marks « • .  •« 6  00 

Reddish  and  grey-colored  hard  sandstone 13  00 

Reddish,  hard,  massive  bed 4  00 

Orey  sandstones,  with  some  soft,  green  beds,  holding 

fragments  of  sandstone 5  00 

Soft,  grajrish  shales 1  00 

Grayish  green  beds,  with  strings  of  white  gypsum 13  00 

Soft,  green  and  grey  arenaceous  beds 1  6 

Greyish    green    arenaceous    beds,    very    porous    and 
crumbling ;  ripple  marked  throughout  in  various 
directions  indicating  cross-bedding — estimated...  120  00 
Greyish  and  reddish  sandstone,  thin  bedded,  and  appa- 
rently regular,  but  soft  and  crumbling 64  00 

Do.,  do.,  do 52  00 

Grey  green  and  red  sandstones,  ripple  marked 38  00 

Grey  sanstones,  variegated  with  red 45  00 

Do.  do.,  red  and  green  sandstones 21  00 

[This  IB  to  the  second  point  west  of  Demoiselle  Hill.  The  dip  here 
changes  to  S.  40°,  W.  <  34°.] 

Feet.     Inches. 
Grey,  red  and  greenish,  soft,  crumbling  sandstones 24        00 

Red  bed,  with  specks  of  green  and  grey,  soft  argil- 
laceous matter,  and  fragments  of  red  jaspery  rock, 

from  2  to 4  00 

Red,  soft  sandstones,  one  layer  shows  false  ^bedding. . .  9  6 

Red  shale,  witb  grey,  soft  blotches 0  9 

Red  sandstones 1  8 


Section  on 

Amherst 

Island. 
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Eed,  cnuabUag  «hj»le «  ■ 

tiott,  green  ituUe,  from  eta 4  10 

Red  ekndBloDv,  wiUi  blotcluB  erf  ^rean  nndalMM......  15  M 

Htd  undBtoDC,  wbare  •e«n. H  (N 

Ueuqies  concealed iM  M 

T»Ul  cbicknen 856  S 

The  rock  inasiwieA  underlying  the  above  section  Kre  of  vary  coosidM- 
able,  though  unknown  ihickneee,  and  consist  of  an  ogglomerstioD  oi' 
sand,  clay,  gj'psnm,  and  dolei-itic  rocks.  The  softer  parts  seen  in  the 
t4ea  clitTs  bear  a  marked  resemblance  lo  an  ordlmu-j-  superticial  accnmn- 
latioD  of  reddish  clay,  and  sand  of  the  drill  period,  with  the  exception 
that  the  whole  is  traversed  with  a  network  of  fine,  fibrooi^  gypaom,  in 
seams  varpng  from  a  quarter  of  an  inch  to  four  or  nix  inches  in  thick- 
nese.  Oecatiionally  harder  poi-tions  are  met  with,  con&iating  of  a 
greenish  diabase,  or  dolerite,  through  which  the  net-like  tjbn>us  gypmn 
also  penetrateb ;  in  6ome  instances  the  diabase  forma  the  largest  part 
uf  the  masc. 

This  rock  in  very  full  of  jointfi,  which  are  often  found  to  be  lined 
with  white  calcite,  and  occasionally  with  cloeely  arranged,  small  and 
heautilblly-lbmied  crystals  of  speculai-  iron  ore.  Sometimes  the  rock 
is  amygdaloidal,  but  the  joints  are  so  oumerons  and  so  close  together 
that  an  ordinary  band  specimen  can  rarely  be  obtained.  Pyrolusite 
nd  (peroxide  of  manganese)  and  hematite  are  more  or  less  disseminated 
throughout  thenfo  locfcs,  and  ae,  in  some  instances,  they  probably  occur 
in  HulBcient  (juantity  to  be  of  economic  value,  I  shall  refer  to  them  more 
folly  in  the  sequel. 

The  most  imporUot  useful  mineral  associated  with  this  portion  of  the 
formation  in  probably  gypsum.  It  occurs  in  deposits  sometimes  of 
very  considerable  dimensions,  and  appears  to  be  enclosed  within  or  in 
immediate  proximity  to  the  irruptive  rocks.  These  gypseous  deposits 
are  well  exposed  along  Uie  sea  shore,  and  where  tliey  run  inland  their 
course  is  distinctly  marked,  as  is  usual  with  such  deposits  everywhere, 
by  fbnnel-shaped  depressions,  varying  in  depth  irom  ten  to  sixty  feet, 
and  in  extent  from  a  quarter  of  an  acre  to  perhaps  three  acres.  In 
some  of  these  the  gypsum  may  be  observed  e  J^KMed  in  the  bottom  of 
the  hollows,  while  in  others  there  are  small,  round  ponds,  but  generally 
they  are  dry  and  covered  with  a  vigorous  growth  of  grasses.  The 
gypsum  varies  in  color  from  almost  a  pure  white  to  yellow  and  reddish, 
and  appears  to  be  of  good  quality.  A  few  small  exposures  of  black 
carbonaceous  gypsum  were  met  with ;  this  variety,  so  far  as  observed, 
contains  a  small  proportion  of  carbonate  of  lime.  These  gypsums  and 
agglomerate  rocks  extend  nearly  east  and  west  along  the  north  coast 
of  Amherst   Island,  disappearing  to  the  east  under  the  waters  of 
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Amherst  harbor  and  the  open  sea  beyond.  On  the  west,  they  crop  out 
on  the  coast  at  the  extreme  west  point  of 'the  island,  and  occupy  it 
southward  and  eastwaixl  as  far  as  South-west  Cape,  a  projecting  head- 
land, composed  of  the  overlying  red  sandstones.  Beyond  this  point  to 
near  South  Cape,  the  underlying  rocks  reappear  on  the  shore,  and  like 
the  lower  portion  on  the  north  side,  are  interlaced  with  a  network  of 
fibrous  gypsum.  The  rock  at  South  Cape,  and  for  a  short  distance 
before  reaching  it,  consists  of  the  overlying  red  sandstone,  dipping 
south,  the  underlying  gypsum  and  agglomerate  rocks  disappearing 
inland.  On  the  coast  from  South  Cape  to  Cap  Perce,  and  beyond,  red 
and  sometimes  grey  sandstones  prevail,  with  a  southerly  dip. 

The  harder  portions  of  the  lower  i*ocks  consist  principally  of  diabases,  DiabMe  of 
BometimeB  forming  conically-shaped  hills  of  considerable  elevation.  •"  *  *  * 
One  of  these,  called  Demoiselle  Hill,  close  to  the  shore  on  the  south 
side  of  Pleasant  Bay,  rises  to  the  height  of  280  feet ;  while  several 
others,  situated  more  inland  and  to  the  north  of  South  and  South-west 
Capes,  are  even  higher,  the  loftiest  being  about  550  feet.  Along  and 
around  the  flanks  of  these  hills  the  funnel-shaped  depressions  already 
described  occur  very  frequently,  but  at  irregular  intervals.  It  is 
evident  that  these  agglomerate  and  gypseous  rocks  are  of  very  consi- 
derable thickness,  but  from  the  continual  occurrence  of  false  bedding 
in  the  overlying  sandstones,  and  the  absence  of  any  recognizable  strati- 
fication in  the  i*ocks  themselves,  no  positive  data  are  afforded  for 
calculation ;  however,  they  may  safely  be  estimated  as  at.  least  2,000 
feet  in  thickness.  The  stinicture  and  distribution  of  these  I'ocks  show 
that  they  are  brought  to  the  surface  on  an  anticlinal  axis,  running  Antioiiniai  &xii 
approximately  east  and  west,  the  detailed  section  already  given  along 
the  north  side  of  Amherst  Island  showing  the  strata  dipping  northward, 
while  those  on  the  south  side  are  inclined  in  the  opposite  direction. 

Entry  Island  is  composed  of  similar  rocks,  and  in  the  same  order  of 
succession,  as  those  of  Amherst,  namely,  a  red  and  grey  sandstone 
formation,  with  gypseous  and  agglomerate  rocks  beneath.  Two  of  the 
conical-shaped  hills  on  Entiy  Island  rise  to  a  height  of  580  feet. 

Proceeding  north  from  Amherst  to  Grindstone  and  Alright  Islands, 
the  same  geological  featui'es  are  repeated,  the  direction  of  the  anti- 
clinal axis,  which  on  Amherst  Island  is  due  east  and  west,  in  the  more 
northerly  islands  is  E.  10°  N.,  W.  10°  S. 

At  Cap  aux  Meules,  on  Grindstone  Island,  the  sandstones  are  well  Cap  auxMeuiei 
exposed  in  a  pei'pendicular  cliff,  about  200  feet  high,  facing  the  sea* 
They  here  dip  south  >  31°,  and  are  for  the  most  part  grey,  but  occa- 
sionally green.  Following  the  coast  to  the  southwai-d,  very  unifonn 
and  even-bedded  red  sandstones  overlie  the  grey  beds  of  Cap  aux  Meules, 
and  extend  to  Eed  Cape,  the  south-east  point  of  the  island.     They  are 
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ttgaio  «xpo«ed  00  Gull  IkIauH,  off  the  soath-weslem  extremity  orGrind- 
stone  lelamd.  and  tfaey  nleo  foim  the  whole  of  (he  cUffa,  fi-om  twenty  bo 
BtMf  dn  Nardon«  hundred  feel  hurb.  alone  the  weet  coast  from  Etans  dn  Nord  to 

■odHoiplUI       „         .      ,  r.  *b  b  "6 

CvM-  Hoflpilal  Cape 

IOn  one  of  the  highest  of  these  cliffs,  about  a  mile  north  of  El&rig  du 
Nord,  a  lighthonfie  and  fog-horn  have  he«n  erected. 
The  action  of  the  waves  on  these  perpendiculai-  cliffs  weairs  the  rocJi 
into  very  irregular  and  fantastic  shapes.  Sometimes  caves  arv  exca- 
vated large  enough  to  admit  the  entrance,  in  calm  weather,  of  a 
moderate-sized  boat,  while  great  portions  are  cat  out  with  such  regula- 
rity as  to  prttsent  a  rude  resemblance  to  the  teeth  of  a  gigantic  comb. 
From  \ofth-eaet  Point  southward  to  within  a  mile  and  a-hatf  of  the 
narrow  channel  that  separates  Grindstone  from  Alright,  soil,  crumbling 
sandstone  is  the  only  rock  seen.  Parsing  over  to  AJrighi,  the  red 
fiandstonee  occupy  the  shore  for  the  most  part  on  the  north,  formii^ 
the  Boulh-eaet  side  of  House  Harbor.  These  sandstones  are  the  only 
rocks  visible  on  the  oiwt  coast  round  lo  Cape  Alright.  The  estremp 
eoKt  point  wag  not  examined,  and  may  belong  to  the  lower  gypscotu 
Hull*  Knnrto.  formation.  Butte  Boude,  a  ultff  facing  the  sea,  is  composed  of  grey, 
mixed  with  some  red  sandstones,  dipping  southward.  Immediately 
to  the  west  of  this  cliff  the  underlying  gypseous  and  dioritio  rocJa 
occupy  the  south  shore  to  near  "the  Narrows,"  extending  also  to  the 
lioutb  shore  of  Grindstone  Island,  whei*  they  are  seen  within  one 
hundred  paces  of  Cap  aux  Meules,  which,  as  already  mentioned,  is  com- 
posed of  grey  sandstones,  probably  corresponding  with  the  sandstones 
of  Butte  Konde. 

It  is  unnecessary  to  describe  the  gypseous  and  doleritic  rocks  of  the 
lower  formation  on  these  two  islands,  as  they  are  precisely  similar  to 
those  ou  Amherst.  Except  at  the  points  indicated  above  where  they 
appear  ou  the  sea  shore,  they  are  altogether  in  the  interior  of  both 
islands.  Their  greatest  breadth  does  not  exceed  one  mile,  and  their 
westerly  trend  brings  their  line  of  junction  with  the  overlying  red 
rocks,  abont  three-quartet's  of  a  mile  to  the  north  of  the  lighthouse  on 
the  west  side  of  Grindstone  Island.  Their  outcrop  is  seen  about  a  mile 
east  of  the  lighthouse,  where  the  harder  portions  are  indicated  by 
several  conical-shaped  hills,  the  highest  being  550  feet.  Towards  the 
east  end  of  Alright  Island  two  similar  hills  rise  to  a  height  of  420 
Fiuitiei^p«d  feet.  The  funnel-shaped  depressions,  indicating  the  gypseous  rocks,  are 
dsprwiiDiu.  gjgQ  here  met  with  along  the  base  of  some  of  the  hills.  The  gypsum  is 
occasionally  seen  in  the  bottom  of  the  depressions,  and  where  the  line 
of  these  strikes  the  coast,  masses  of  it  jut  out  in  the  cliffs,  or  on  the 
shore.  Such  exposures  are  to  be  seen  on  Grindstone  Island,  between 
Cap   anx  Meules   and  the   east  end  of  the  isluid,  and  on  Alright 


MAGDALEN   ISLANDS,  7g 

■ 

Island,  on  the  south-west  side,  to  the  west  of  Butte  Eonde.  These 
characteristic  features  are  very  strikingly  developed  in  passing  along 
the  travelled  road  leading  from  the  Post-Office,  on  the  east  side  of  Cap 
aux  Meules,  northward  to  the  opposite  shore,  a  distance  of  about  one 
mile,  comprising  about  the  total  breadth  here  of  the  gypseous  and 
doleritic  rocks.  These  form  a  ridge  rising  from  either  side  to  a  height 
of  200  to  650  feet. 

On  either  side  of  this  j-idge  the  depressions  at  once  attract  the  eye, 
especially  on  the  north  side,  where  they  are  somewhat  elongated  in 
the  direction  of  the  strike  E.  10®  N.,  and  W.  10  S.,  and  are  aiTanged 
approximately  in  throe  or  four  parallel  lines,  looking  like  huge  plough 
ridges,  the  top  of  each  ridge  being  from  thirty  to  fifty  feet  above  the 
adjacent  furrow. 

Between  Cap  aux  Mculos  and  the  east  end  of  Grindstone  Island,  a  bed  J^^^'fnoug 
of  black,  bituminous  limestone  was  found  interstratified  with  these  rocks,  limMtone. 
from  four  to  six  inches  in  thickness,  and  containing  fossils,  these  being 
the  only  fossils  discovered  dui'ing  the  season.    The  specimens  collected 
have  been  submitted  to  Principal  Dawson,  with  the  view  of  ascer- 
taining whether  they  aftorded  any  clue  to  the  geological  age  of  the  % 
formation. 

Principal  Dawson  says : — *^  I  should  think  the  fossils  herewith 
returned  indicate,  so  fai'  as  they  go,  a  lower  carboniferous  age.  The 
most  characteristic  is  a  small  specimen  of  Bakervellia  antiqua,  a  very 
widely  distributed  species,  of  which  I  send  one  of  my  own  specimens 
from  Windsor  for  comparison.  There  is  also  a  modiola  or  cypricardia, 
which  may  be  the  shell  I  have  called  avonia,  from  Windsor,  in  Nova 
Scotia ;  and  a  little  cardinia,  like  C,  maray  but  not  determinable.  The 
most  abundant  species  is  a  serpulitesy  which  is  very  near  S.  annulitesj 
from  Nova  Scotia,  but  the  state  of  preservation  is  so  peculiar  that  I 
cannot  be  sure  of  it. 

"  The  rock  altogether  resembles  one  of  those  black  eroded  limestones, 
which,  in  Nova  Scotia,  we  find  in  close  proximity  to  the  beds  of 
gypsum,  and  which  are  usually  very  poor  in  fossils." 

Wolf  and  Shag  Islands,  the  latter  already  alluded  to  as  a  small,  bai*ewoifuidSlM« 
rock,  are  composed  of  a  soft,  ci*umbling,  red  sandstone,  altogether 
resembling  that  described  as  belonging  to  the  upper  portion  of  the 
formation. 

At  North  Cape  the  rucks  differ  somewhat  from  any  of  those  hitherto 
described.  They  consist  of  grey  sandstones,  variegated  with  red  and 
sometimes  green  spots  and  blotches,  in  beds  of  two  to  twelve  inches  in 
thickness.  Towai-ds  the  base  they  are  intei'stratified  w4th  brownish-red 
limestone  in  beds,  six  to  eighteen  inches  thick ;  some  of  the  beds  at  the 
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base  on  tJie  north-weet  aido  ai'e  of  a  flinty  chai'acter,  the  color  varying 
tVom  a  dull  to  a  bright  red.     The  dip  is  about  S.  16°  W.,  <  15°  to  19°. 

Very  similar  rnebs  are  met  with  in  North-east  Cape,  with  the  exoep- 
timi  of  the  limestone,  which,  while  occupying  the  same  relative  poaitioa. 
ifi  hei-e  of  a  yellowish -white  color-  On  the  north-east  side  of  the  Cape 
immense  quanlities  of  this  rocb,  associated  with  blocks  of  grey  sand- 
stone, have  fallen  from  the  cliffs.  The  limestone  blocks  ai-e  stAined 
with  a  gi-ecn  mineral,  which  on  examination  proved  to  bo  chromi- 
feroue.  The  dip  here,  although  much  obscured  by  false  bedding,  is 
believed  to  be  about  west<  10°  or  12°. 

If  thoBo  dips  ai'e  reliable,  the  i-ocks  of  North  and  North-eaat  Capee 
would  be  below  Gi-osee  Island,  which  lies  east  of  the  former  and  about 
west  of  the  latter,  and  consequently  also  below  the  gypsum-bearing 
beds,  which  are  exhibited  towards  the  south-west  end  of  Groese  Island, 
and  are  accompanied  by  funnel-shaped  depressions,  like  those  already 
described  showing  large  deposits  of  gypsum.  The  associated  igneous 
i-ocke  were  not  seen  on  this  island,  but  as  it  is  still  largely  covered  with 
forests,  and  considerable  stretchcK  of  the  shore  are  difficult  of  access, 
their  presence  may  have  been  overlooked. 

The  lower  i-ooks,  with  theii*  associated  deposits  of  gypsum,  are  almost 
cei'lainiy  a  part  of  the  Lower  Carboniferous  foiinatioi],  but  there  are 
some  reasons  for  supposing  that  the  npper  red  sandstone  overlies  them 
unconformably,  and  may  be  of  Pei-mian  or  Triassic  age. 

SlJPEBFIOIAL    DZPOSITB. 

On  all  the  islands  visited  the  relations  of  the  superficial  deposits  are 
rather  obscure.  Nowheie  could  deposits  of  clay  or  gravel  be  diatin-' 
guished  such  as  are  usually  attributed  to  the  drift  period.  The  surface 
is  everywhere  covered  with  a  mantle  of  soil,  of  similar  quality  through- 
out, lying  on  the  upturned  edges  of  the  older  rocks.  The  following 
section,  which  is  in  ascending  ordei",  indicates  the  nature  of  the  super- 
flcial  deposits : — 

Feet.    Inch.  F«tit    Inch. 

Fine  eaad,  chiefly  wbit«  quartz,  bariot; 

in    the    B{;gr«gate  a  red    or   yellow 

appearsnce,  caused    by  bd  admixtare 

of   red   and    yellow    oxiden    of   iron. 

Th  ick  1166  B  from 3        0        to         10         0 

White,  very  fiie-grained  Band <J         2         to  0         6 

Fine,  dark-colored,  sandy  loam,  cootain- 
iag  roots  of  plants,  Tbia  forme  tbc 
cuItiTBted  soil,  and  the  tbicknew 
TBriee  &om...,>.t>i 0        6        to         2        0 
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The  average  thickness  of  these  deposits  is  thus  about  eight  feet,  and 
they  are  remarkable  for  their  uniform  character  throughout. 

On  account  of  the  generally  soft  and  friable  nature  of  the  rocks,  no  Giacia]  action, 
glacial  grooves  or  scratches  are  to  be  seen ;  whether,  therefore,  any 
such  ever  existed  is  uncei*tain,  and  but  little  information  is  to  be  derived 
from  the  presence  of  drift  boulders,  they  are  so  scarce  everywhere, 
and  on  Amheret  Island  none  were  observed.  On  Grindstone  Island 
rounded  blocks  are  met  with,  at  wide  intervals,  of  a  hard,  white,  com- 
pact quartz  rock,  varying  in  size  from  a  few  pounds  to  nearly  one  ton 
in  weight.  On  the  travelled  road,  from  one  to  two  miles  west  of  Cap  aux 
Meules,  these  quartz  fl*agment6  are  most  abundant ;  they  are  generally 
from  a  few  pounds  to  not  over  forty  pounds  in  weight.  Many  of  these 
are  pai*tly  composed  of  a  coarse  description  of  agate,  gradually  passing 
externally  into  an  ordinary  quartzose  rock. 

Between  Cap  TEperon  and  Hospital  Point,  on  Grindstone  Island,  one 
part  of  the  beach  is  packed  with  moderate-sized,  rounded  blocks  of 
white  quartz  and  chloritic  and  micaceous  schist,  some  of  which  resemble 
Laurentian  rocks.  At  the  extreme  south-west  point  of  Wolf  Island, 
the  foot  of  the  soft  sandstone  cliff  was  found  to  be  partially  pi*otected 
for  a  space  of  forty  or  fifty  yards  by  an  accumulation  of  boulders, 
which  had  evidently  fallen  from  the  top  of  the  cliff,  where  they  were 
originally  deposited,  and  closely  packed  together.  These  are  from  100 
pounds  to  half-a-ton  in  weight,  and  of  the  same  character  as  those  above 
described  between  Cap  TEperon  and  Hospital  Point,  on  Grindstone 
Island. 

Economic  Minerals. 

Owners  of  vessels  trading  to  the  islands  have  occasionally  taken 
return  cargoes  of  gypsum,  but  owing  to  want  of  care  in  selecting  the 
mineral,  Magdalen  Islands  gypsum  has  acquired  an  undeserved  bad 
reputation  in  the  Quebec  market. 

The  areas  in  which  the  gypsum  deposits  occur,  have  already  been 
sufficiently  indicated,  but  three  localities  may  be  especially  mentioned 
where  it  crops  out  on  the  shore,  apparently  in  workable  quantity,  and 
easily  accessible  for  small  vessels  in  calm  weather. 

1.  Amherst  Island. — Under  Demoiselle  Hill,  on  the  beach  facing 
Pleasant  Bay,  there  are  several  exposures  of  considerable  extent.  It  is 
generally  of  a  yellowish-white  color,  sometimes  compact  and  sometimes 
granular. 

2.  Grindstone  Island. — Between  Cap  aux  Meules  and  the  north-east  end 
of  the  island. 

3.  Alright  Island. — On  the  south  shore,  west  of  Butte  Bonde.  At  one 


Mo 


OKOLOQICAL   SITIIVBT  OF  CANADA. 


put  of  tbifl  expOHnm  tbo  gypntiim  iipp«a»  lo  be  romiirlaibly  pare.  v«rr 
compHct.  of  a  liebi  ittfy  color,  nnd  ttpparcally  frc*  from  carboiwHo. 

Mani/itRese.^lmratdiateW  under  Di>molM>lle  Hill,  on  Anhentt  UlsixL 
nuniunioi*  blix-kfl  charged  with  peroxide  of  inan^aite«e,  or  pyrohuit*. 
occnr  anioiijf  the  debris  of  the  Iklluii  cliffs.  Thfjr  are  in  pieeea  varying 
from  one  pound  lo  ten  or  lift«uo  pounds  Id  weighr.  There  can  be  little 
doohl:  that  tbcy  ai-e  derived  from  a  deposit  more  or  lese  i-egular  in  the 
hitl-sido,  hnt  which  is  now  completely  voooealed  by  the  tiiUcn  debrit. 
At  a  place  bearing  nearly  due  west  from  Cap  ans  Mealet^,  at  ibe  distant^ 
of  abont  a  mile,  and  clow  lo  the  English  Mission  Church,  t-imilar  picw* 
to  those  above  dcHcribcd  are  very  frequently  pickod  up.  Niimeroiij 
Htonefi  of  tfaifl  character  were  obseiTod  by  me  at  this  locality,  but  ba  the 
ground  wait  covered  with  growing  crops  I  did  not  attempt  any  lUrther 
neardt. 

The  analysis  of  these  apecimene  is  f^iven  in  >lr.  (.'.  KotTmsnoe 
report,  pageo  15  h  and  18  h. 

General  Aspect,  Soil,  Tiubeh,  &c. 

The  Burface  of  the  islands  presenlA  a  very  uniform  appearance,  gentJr 
uudolating  or  level,  with  a  few  wjnieal  hills  rising  to  a  height  ol'  2fW 
to  500  feet  above  the  aea.  No  i-ocks  were  obaei-ved  to  pi-otmde  tbrongb 
the  soil,  which  everywhere  extends  ft-om  the  lowest  to  the  highesi 
levels'.  The  fbnner  are  opciwioually  occupied  by  swampy  i;muiid. 
Except  where  thie  occurs,  evei-y  foot  of  land  is  available  for  cultivation, 
and  wherevei'  thin  has  been  caiiied  on  with  any  degree  of  attention 
crope  of  vegetables  and  grain  of  all  kinds  are  obtained  equal,  as  far  as 
I  could  judge,  to  those  of  any  part  of  the  Dominion. 

The  principal  timber  is  epruce,  occabionally  mixed  with  baloam-lir, 
white  birch  and  aldei'.  The  spruce  is  mostly  of  a  stunted  growth,  the 
treee  being  densely  packed  togethei-,  rarely  exceeding  one  foot  in 
diameter  at  the  bame  and  twenty  feet  in  height.  Owing  to  the  gradual 
clearing  of  the  land  on  Amherst,  Entiy,  Alright  and  Grindstone  Islands, 
wood  for  fencing  and  for  lliel  is  getting  weai'ce.  On  the  othei-  islande 
abundance  of  timber  still  remains  for  all  such  purposet<. 
ol  Attempts  have  been  made  on  a  small  scale  to  introduce  other  tree*^. 
principally  on  Amherst  Island,  but  hitherto  without  any  marked  suc- 
cess. When  planted  in  sheltered  spots,  these  exotic  trees  do  well 
for  a  year  or  two,  till  they  attain  a  height  of  eight  or  ten  ted,  when 
gi-owth  ceases,  and  they  either  die  or  become  stunted. 

From  the  size  of  the  islands  it  would  hai-dly  be  expected  Ihatslreami- 
of  fresh  water  could  be  numerous  or  large.  A  few  brooks,  however, 
of  pure,  clear  water  are  met  with,  two  or  three  feet  wide,  and  consider- 
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ing  their  size,  it  is  interesting  to  know  that  trout,  often  over  one  pound  Trout, 
in  weight  are  taken  in  them. 

The  inhabitants  are  mostly  of  Fi'ench- Acadian  descent,  with  a  small 
intermixtui'e  of  English,  Irish  and  Scotch.  Their  dwelling-houses  are 
remarkable  for  their  uniformity  of  construction,  and  it  is  gratifying  to 
note  that,  if  not  richly  furnished,  they  are  generally  scrupulously  neat 
and  clean. 

A  more  agreeable  sea-side  resort  than  the  Magdalen  Islands  could  not 
easily  be  found  on  any  part  of  our  coasts.  The  great  extent  of  clean, 
sandy  beach,  backed  by  deep  green  swai'd  resembling  a  well-kept  lawn, 
and  the  comparatively  shallow  water,  considerably  warmer  than  it 
generally  is  on  the  St.  Lawrence,  aflbrd  unrivalled  bathing  facilities ; 
while  during  the  months  of  July  and  August  the  weather  is  bright, 
moderately  warm  and  bracing.  But,  unfortunately,  the  accommodation 
for  visitors  is  at  present  very  limited,  consisting  of  only  a  few  boaiviing- 
houses  on  Amherst  and  Grindstone  Islands. 
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APPENDIX, 

LIST  ANB  SOTEB.  BY  PB0KE&80B  MACOTTS,  O?  PLANTS  COLLECTED  EY 

MB.  BICBABDSON  ON  THE  HAODALBN  ISLANDS. 


iiij 


Tiola  cucaltata,  Ail 

DroMra  rntundirnlU,  1 

8t«lluia  media.  Smitb  (intfoduced) 

Cerawtimn   riK'osam,  L.... 

Spergnla  atrcnns,  L.  (introduced) 

Imjatfens  fiiJ**,  NuH 

Trifolioni  n-peos.   L 

LatbjTTiit  paliiRtriB,  L 

Pot«riDn)  Caoadrntr,  Omj 

Pragaria  Vi  rginiana,  Ebih 

Poteotilla  »DgeriB.,  L 

■  tridf ntala,  Ait 

■  palusOil,  Scop 

RubuB  triSnrUB,  Rich 

Bou  blaoda,  Ait 

Bpilobiiim  BDgusti folium,  L 

I'  paluatrii,  var.   lineare,  Oraj. . 

"  coloratum,  Muhl 

1  Jineare,   Mi<-h 

Carum  carui,  L.  (introduced) 

Corniis  CanadensiB,  L 

Galium  trifidum,  L 

SupatnHum  pnrpureuni,  L 

Astor  acuminatuB,  Michi 

BiplopappuB  ambellatus,  Torr  k  Or 

Bldens  frondOBa,  L   


AugDctT 


June  26 
Jnl;  35 
AugTWt  T 


July  30 

June  34 
July  28 
Anguat  T 
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27 


Maruta  Cotula,  D.C.  (introduced) , 


28  Achillaea  Millefolium,  L 


29 
30 
31 
32 
33 
34 
35 
86 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 


Antenoaria  Margaritacea,  R.  6. 1 

Senecio  vulgaris,  L.  (introduced) 

Nabalus  altissimus,  Hook 

Vacciniam  Oxycoccus,  L 

"  Viti8-Id»a,L 

«  Pennsylyanicum,  L 

Ealmia  glanca,  Ait 

Ledum  latifolium,  Ait 

Trientalis  Americana,  Purch 

LjBimachia  thyrsiflora,  L 

'*  Btricta,  Ait 

Veronica  Americana,  8chw 

Euphrasia  officinalii,  L , 

Rhinanthus  Crista-galli,  L 

LycopuB  VirginicuB,  L , 

Brunella  Tulgaris,  L 

Bcutellaria  lateriflora,  L 

Menyanthes  trifoliata,  L 

Chenopodium  album,  L.  (introduced) . . 
Polygonum  aviculare,  L.  " 

"  sagittatum,  L 

<(  Hydropiper,  L.  (introduced), 

Spiranthes  Romanzoyiana,  Cham , 

IriB  versicolor,  L 

<<        var.  alba 


a  « 


CI 


August  7 


(( 


August  8 
August  7 


(( 


u 


ti 


June    26 
August  7 


a 


July  31 

August  8 

ti 

August  7 

June    26 
August  8 

August  7 

it 

ti 
u 
u 

August  8 
August  7 
August  8 
July  14 
July  14 


•c  ^  ,b  45 


1 
1 
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M  8isyr[Dch)um  Benntidiatiam,  L AnpMt  SO 

<B  SmilAciD*  trifolia,  Dea( 

bitolia,  Pur 

>T  Lulala  CAiap«'HtriE,  D.C 

•8  JoDCua  alpinas,  Vill.,  var.  iae 

effniiu,  L 

"      fllifonnis,  L 

1  Sdipiui  Biiopboroni,  Ucba.. 

2  Erioplioram  polrnachynn.  L July  1& 

raginstum,  L ,      AngOBt  ! 

Virgioicuni,  L 

e  Ovex  adiuto,  Boott 

uMioBcens,  L 

BtellaUu 

slipata,  Mahl 

'  uttif  ulaM,   Schk 

0  AgrostlB  vulgariB,  With 

'I  Calam&grostU  CaDadeneis,  Bpuut,  . 
'2  Qlyceria  aquatioa,  Smith 

3  ToB  uompreBsa,  L 

4  Festoca  ovlna,  L 

0  Tritiiura  rcpena,  L 

5  Hordeum  juUtum,  1, ,    Augnst  10 

7  Hlerochloa  bumaliE.  Roem  k  Sch I     Augart  I 

B  ABpidiaiQ  apmaloeam,  8wz.,  var.  dilatatum. . August  8 

9  OitDuada  clDuamomea,  L I     August  I 
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The  collection  has  evidently  been  made  where  there  are  settlements, 
as  it  contains  a  number  of  introduced  species.  Others,  ag&ii^}  ^^  coast 
species,  while  a  few  are  from  thickets  or  open  woods.  Swamps  or 
marshes  have  likewise  given  their  quota ;  five  or  six  species  excepted, 
the  collection  might  have  been  obtained  anywhere  in  Ontario  or  Quebec. 

The  species  shewing  an  eastern  or  northern  habitat  are  Canadian 
Burnet  (Poterium  Canadense),  which  I  obtained  in  northern  British 
Columbia,  and  which  Dr.  Bell  brought  from  near  Hudson's  Bay.  Three- 
Toothed  Cinque-foil  {Potentilla  tridentata)  extends  up  the  St.  Lawrence 
and  appeal's  on  the  north  shore  of  Lake  Superior  and  at  the  north  end 
of  Lake  Winnipeg  and  westward  to  Peace  River.  An  Aster  (^Aster 
acuminatus)  seems  to  be  peculiar  to  the  Maritime  Pi-ovinces  and  Quebec, 
the  most  western  locality  given  being  in  the  neighbourhood  of  Ottawa, 
north  of  the  river.  Cow-Berry  (  Vaccinium  Vitis-Idced),  so  abundant 
eastwards,  is  found  noi*th  of  Lake  Superior  and  thence  through  the 
damp  cold  woods  to  the  Pacific  Coast.  Eyebright  (^Euphrasia  officinalis) 
is  also  found  north  of  Lake  Superior,  north-west  to  Hudson's  Bay,  and 
appears  again  on  the  Socky  Mountains  in  Bow  Eiver  Pass.  Common 
Yellow  Battle  {RhinanthiLS  Crista-galli)  appears  at  Lake  Superior, 
Hudson's  Bay,  Cypress  Hills,  on  Peace  River,  and  westward  in  northern 
British  Columbia.  Wild  Barley  {Hordeum  jubatum)  appears  also  at 
Lake  Superior  and  Hudson's  Bay,  and  is  particularly  abundant  on  the 
borders  of  salt  marshes  and  ponds  in  the  prairie  region  of  the  North- 
West. 

As  all  the  above  species  have  a  western  habitat,  it  would  have  been 
difficult  to  locate  the  collection  had  it  not  been  for  two  inconspicuous 
species — Com  Spurrey  (^Spergula  Arvensis)  and  the  Coast  Knot  Grass 
{Polygonum  maritimum) — the  latter  of  which,  however,  was  collected  by 
Dr.  Bell  along  the  shore  of  Hudson's  Bay.  The  Spergula  is  an  English 
weed,  and  likely  was  growing  on  ballast  near  the  shore. 

From  the  facies  of  the  collection,  I  would  infer  that  the  climate  is 
humid  and  cool,  and  scarcely  warm  enough  to  ripen  wheat,  although  I 
may  be  mistaken  on  this  point,  as  there  are  no  species  in  the  collection 
which  decidedly  indicate  that. 

Belleville,  Ont.,  May  23i-d,  1881. 


asoboaso.&Xi  srarvrrsT  of  oaxt  aoa. 

AJjFBBD  R.  C.  SELWYN,  LL.D.,  P.R.S.,  F.G.S.,  Director. 
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G.  CHRISTIAN  HOFFMANN,  F.  InaU  Chem. 
Chemist  and  Hinemlogiirt  to  Ibe  Survey, 


POBLISHBD  BT  ADTHORITT  OF  PABLIAHENT 


DA^WBON   BROTHERS. 


Alprbd  K.  C.  Selwyn,  Esq.,  LL.D.,  F.R.S.,  F.G.S., 

Director  of  the  Geological  Survey  qf  Canada. 

Sir, — I  have  the  honor  of  herewith  submitting  to  you  my  Eeport 
upon  the  work  carried  out  in  the  Laboratory  of  the  Survey  during  the 
past  year.  It  was  deemed  desirable — and  this  to  the  exclusion  of  what 
represented  a  very  appreciable  amount  of  work — that  it  should  include 
only  such  analyses  or  examinations  as  were  considered  likely  to  prove 
of  general  interest. 

Desirous  that  my  Assistant,  Mr.  Prank  D.  Adams,  should  receive 
the  merit  due  to  his  labors,  his  name  has  in  all  instances  been  attached 
to  thQ  various  analyses  and  examinations  made  by  him ; — those  not  so 
particularized  having  been  carried  out  by  myself. 

I  have  the  honor  to  be, 

Sir, 

•Your  obedient  servant, 

G.  CHKISTIAN  HOFFMANN. 

Montreal,  May  1st,  1881. 
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BY 

G.  CHRISTIAN  HOFFMANN,  F.  Inst  Chem. 


MISCELLANEOUS  MINERALS. 

« 
DISSBMINATED  GRAPHITE. 

Graphitic  shale — From  French  Vale,  Cape  Breton,  Nova  Scotia.         „  ^^  . 

This  deposit  is  situated  about  half  a  mile  south  of  Guthro  Lake,  and  ^^^^jl^'^ 
near  the  French  Vale  road,  and,  as  Mr.  Fletcher  informs  me,  occurs  in 
connection  with  the  George  River  limestone.    It  is  stated  to  have  a 
thickness  of  from  two  to  three  feet,  and  to  have  been  traced  for  some 
distance. 

An  analysis  of  what  appeared  to  be  a  characteristic  specimen  showed  Anaiyiis  of. 
it  to  have  the  following  composition : — 

Graphite 38.387 

Silica 22.499 

Alumina 14.358 

Ferric  oxide * 6.133 

Manganese,  nickel,  cobalt  and  copper Traces. 

Lime 1.801 

Magnesia 8.001 

Disnlphide  of  iron  (iron  pyrites) 0.409 

Water,  hygroscopic 1.434 

"    ,  combined 3.663 

AlkaUes Undet 

96.676 

No  Other  constituents,  beyond  those  here  enumerated,  were  sought 
for.  The  graphite  was  separated,  and  weighed  as  such.  A  small  pro- 
portion of  the  sulphur  found  may  be  present  in  the  form  of  a  sulphate; 
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sd  tlie  whole  of  thU  conatituont.  hon,  however,  bei>D  calciilfil^d  aa  disiilphidd 
of  iron,  the  amount  of  iron  roquii'ed  for  Huch  combination  having  been 
8ubtractJ?<i  fi-om  the  total  iiou  found,  the  l>alaiice  of  which  latter  btw 
been  ropretient«d  aa  ferric  oxide. 

The  powdereJ  i-ock  i»  readily  attaclted  by  strong  hydi-ochloi-ic  acid, 
whose  ar^tinn,  at  a  boiling  heftt,  during  a  proloikged  dlgeatioo,  dissolved 
oat — for  IflO  parte  of  the  air-dried  material : — 

Silica 0,0*9 

AlumiDs 11.242 

Peciio  oiide fi.lM 

Manganew Tracts. 

Lime 1.688 

Magnesia T.T76 

From  this  it  will  be  seen  that  the  hydrochloric  acid  treatmeot 
effected  the  removal  of  by  far  the  greater  part  of  the  alumina,  nearly 
the  whole  of  the  lime  and  magnesia,  the  whole  of  the  iron  assumed  ta 
be  prebent  na  ferric  oxide,  and,  in  addition,  a  portion  of  the  iron  (bat 
which  has  here  been  calculated  as,  and  included  in,  the  number  indi- 
cating foi-ric  oxide)  repreeonted  as  in  combinalion  with  the  sulphur. 
The  solution  also  contained  a  trifling  quantity  of  sulphuric  acid  ;  the 
amount,  however,  was  not  estimatinl;  agreeably  witb  the  reaulU  of  1 
other  experiments,  it  varied  accoi-ding  to  the  length  of  time  occupied 
in  the  digestion;  unices  the  latter  was  very  prolonged,  it  never 
amounted  to  more  than  mere  traces. 
The  proximate  analysis  of  this  rock  gave : — 

Qraptail« 38.387 

Rock  matter,  soluble  in  hydrochloric  acid 31.096 

Bock  matter,  iasolnble  in  bydrochloric  acfd 29.083 

Hygroscopic  water 1.434 

100. 

The  graphite  is  very  evenly  disseminated  through  the  rock,  and 

occurs  in  the  form  of  minute  steel-grey  colored  scales  of  bright,  metallic 

lustre.     On  calcining  the  powdered  mineral,  the  graphite  bams  away 

slowly  and  with  some  difficulty,  leaving  a  reddieh-brown  colored  ash. 

The  purified  graphito  extracted  from  this  rock  gives  a  fairly  black 

tbe'mpbite  for  lustrous  streak,  and,  so  far  as  quality  is  concerned,  would  appear  to  be 

turt'onmi^     well  adapted  for  the  manufacture  of  a  very  fair  grade  of  lead-pencil,  tar 

eTJotrotmne*"  electro  typing,  and  most,  if  not  all,  of  the  other  numerous  applicationa 

for  which  graphite  is  available.     Whether  it  could  be  advantageously 

employed  for  any  of  these  purposes  must  necessarily  depend  upoa  the 

cost  entailed  in  the  extraction  and  preparation  d^  the  graphite  of  the 

requisite  degree  of  purity. 
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INFUSORIAL   EARTH   OR  EARTHY   TRIPOLITE. 

Prom  Pollet  Eiver  Lake,  Mechanic  Settlement,  King's  County,  New  i^f^j^yjai 

Brunswick.  S*rth  from  New 

isnuiBwieK. 

A  detailed  statement  of  the  results  of  the  examination  of  this 
material  appeared  in  my  last  report;  inasmuch,  however,  as  the 
analysis  possesses  an  interest  in  connection  with  the  following  experi- 
ments, it  has  also  been  given  here. 

The  sample  had  been  kept  in  the  dry  atmosphere  of  the  laboratory 
for  a  lengthened  period,  and  was  regarded  as  perfectly  air-dried.  It 
was  found  that  at  100°  C,  the  oxygen  of  the  air  exercised  a  modifying 
influence  upon  this  material,  so  that  in  order  to  ascertain  the  correct 
loss  by  water  at  this  temperature,  it  was  necessary  that,  the  operation 
should  be  conducted  in  an  atmosphere  of  hydrogen  or  carbonic  acid. 

An  analysis  of  the  air-dried  material  gave  the  following  i*esults : —    Analysis  of. 

Silica 80.487 

AlominA «. 3.146 

Ferric  oxide 0.951 

Lime 0.342 

Magnesia 0.283 

Carbonic  acid 0.01 1 

Phosphoric  acid ? 

Potash  and  soda ? 

Water  ^—combined  and  hygroscopic — and  organic  matter. .  13.321 


98.541 

-Water  and  organic  matter. 

a.  Loss  on  drying  over  snlphnric  acid 6.535 

b.  Loss  (in  addition  to  that  of  a.)  on  drying  at  100**  C,  in  a 

current  of  pare  and  dry  hydrogen 3.582 

e.  Loss  (in  addition  to  that  of  a,  and  b.)  on  ignition  (and 

after  correction  for  carbonic  acid) 3.204 


13.321 


Some  of  the  many  useful  purposes  to  which  this  material  might  be  j^  g^.^j^j^j^^^gg 
applied  were  alluded  to  on  the  former  occasion.     Since  then  it  has  JjJ^Jj^^^  ^^ 
been  deemed  desirable  to  ascertain  experimentally  its  suitableness  for  bricks. 
the  manufacture  of  bricks  in  imitation  of  the  so-called  *'  light  or  swim- 
ming bricks."     These  latter,  owing  to  the  porous  nature  of  the  silica 
composing  the  material  from  which  they  are  made,  combine  great 
lightness  with  infusibility,  and  are  remarkably  bad  conductors  of  heat, 
on  which  account  they  constitute,  for  many  purposes  of  construction,  a 
valuable  building  material. 


\ 
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wan 


JUaiiner  of  conducting  the  experiments. 

In  these  experimohU  the  etirth  wuh  emploj'oH  slonp,  m  well  as  in 

*  admixture,  the  uiMition  VnsmQ  in  tli«  onci  cjuo  eluj*  (u  white  pipe-clay), 

anil  in  the  othor  lime,  the  material  t'l-om  which  the  testbrickfi  « 

prvpni-ed  consiHliDg — 

Id  the  rw*  of  ezperitDent  I.  Of  Uie  iDfoson't^  eulb  alone. 

•'  "  2.  Of  a  miiture  of  inFoaorial  outb  sod  claj:' 

35  parts  of  (lie  former  to  5  of  tbc  ti 
"  "  3.  Of  u  wiiture  of  infusorwl  eutb  Htd  clajr ! 

(in  parts  of  Ihefonncr  Lo  lu  of  Ihir  latter 
"  "  4.  Of  a  mixtani  of  infasorul  eat^  hqJ  llnie: 

99  partH  of  the  foimer  to  I  of  Itie  luKor. 
*■  ■*  B.  Of  a  miztnre  of  iuAisorial  earth  and  linu):   J 

98  partfl  of  the  former  to  2  o 

The  int'nsorial  earth  and  clay  were  m  an  aiMried  condition ;  the 
lime  had  been  but  recently  prepared.  The  amount  of  dry  material 
and  water  employed  to  form  the  variouH  bricks  woa  in  all  instances 
the  Hame.  The  bricks  were  all  moulded  of  exactly  the  same  size,  and 
measured  VS  mm.  iu  length,  28  mm.  in  breadth,  and  15  mm.  in 
thicknents. 

AHmall  hand-press  wa.'i  URed  in  the  moulding;  the  pressure  employed, 
however,  was  not  great,  and  did  not  very  much  exceed  that  which 
miyht  have  been  otilaine-i  by  hand.  The  fre.shlj  moulded  bricks 
having  been  exposed  to  a  dry  atmosphere  until  they  had  parted  with 
the  greater  part  of  their  moistni'e,  were  next  dried  at  a  temperature  of 
100°  C.,  after  which  they  were  inserted  in  covered  crucibles  and  placed 
in  an  air-furnace,  the  tempei-ature  of  which  was  gradually  raised  until 
at  the  expiration  of  an  hour  a  white  heat  had  been  obtained,  at  which 
temperature  it  was  maintained  for  an  additional  two  hours. 

The  experiments  were  carried  out  in  duplicate. 

Results. 

Refractoriness. — The  bricks  had  in  all  instances  retained  their  form 
in  perfect  tact ;  they  had  neither  warped  nor  cracked  ;  their  edges 
remained  perfectly  sharp,  and  showed  no  indication  of  having  auder- 
gone  even  the  most  incipient  fusion.  They  were  all  highly  alMorbent, 
adhering  strongly  to  the  tongue ;  exceedingly  firm,  and  very  tough. 
Bricks  of  experiments  1,  4  and  5  appeared  to  possess  this  latter  pro- 
perty in  about  an  equal  degree ;  they  could  not  he  readily  broken 
between  the  fingers;  those  of  experiment  2  broke  only  with  great 
diflBculty,  whilst  those  of  experiment  3  could  not  be  broken  in  this 
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wise.'  The  fracture  was  uneven,  in  the  case  of  the  bricks  of  experi- loftuoriai 
ments  1,  2  and  3,  somewhat  jagged.    The  bricks  of  experiments  1,  2Bmiiiwiek,  ^^ 
and  3  presented  very  smooth  surfaces,  and  possessed  a  fine  and  close  ^^^^ 
texture ;  when  suddenly  plunged  into  the  flame  of  a  blast-lamp,  they 
decrepitated  strongly  ;  this,  however,  was  not  the  case  when  the  heat 
was  gradually  applied.    Bricks  of  experiments  4  and  5  were  looser  in 
texture,  and  when  suddenly  plunged  into  the  flame  of  the  blast-lamp, 
stood  well ;  they  proved  excellent  non-conductors  of  heat :  the  brick 
could  be  held  between  the  fingers,  without  the  slightest  inconvenience, 
whilst  the  other  end  was  heated  to  redness  in  the  blast-lamp. 

Contraction. — ^The  linear  contraction  (for  the  temperature  and  duar- 
tion  of  firiig  afore-specified)  amounted  to — in  the  case  of  test-brick 

Of  experiment  1 9.87  per  cent,  of  the  original  moulded  size. 

«  2 11.18  " 

«  3 11.18  « 

«  4 9.20  « 

"  6 7.89  " 

From  this  it  will  be  seen  that  the  contraction  was  most  marked  in 
those  bricks  containing  an  admixture  of  clay,  and  least  so  in  those 
containing  an  admixture  of  lime. 

Color. — ^Tho  bricks  previous  to  firing  were  all  perfectly  white. 
After:  Those  of  experiments  1,  2  and  3  were  of  a  uniform  cream-color, 
externally  and  internally.  Those  of  experiments  4  and  5  were  per- 
fectly white ;  this  is  in  accordance  with  the  fact  that  the  pi*esence  of 
the  alkaline  earths  in  ferruginous  clays,  especially  of  lime  and  magnesia, 
has  a  singular  bleaching  power  in  the  kiln,  arresting  the  development 
of  the  bright-red  color.  It  has  been  found  that  a  marl  containing  six 
per  cent,  of  ferric  oxide  and  thirty-five  per  cent,  of  carbonate  of  lime, 
burned  of  a  greyish-buff,  instead  of  the  rich  red  such  a  proportion  of 
iron  would  otherwise  have  produced.  Experiment  has  shown  that  so 
small  a  proportion  as  five  per  cent,  of  caustic  magnesia  mixed  with  a 
red-clay  entirely  destroys  its  red-color  in  the  kiln.  In  the  case  of  the 
yellow  brick,  manufactured  in  the  neighborhood  of  London,  England, 
the  colour  is  dependent  on  the  admixture  of  ground  chalk  with  the 
brick-earth,  the  latter  by  itself  burning  of  a  red  color.  ^ 

Weight — As  compared  with  that  of  a  fire-brick, — ^The  fire-brick 
measured  9  inches  in  length,  4^  inches  in  breadth,  and  2^  inches  in 
thickness,  and  weighed  7  pounds. 

From  the  data  obtained  in  these  experiments  it  was  found  that  a 
brick  of  the  foregoing  dimensions,  made  under  the  same  conditions  and 
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nilur  Ui  that  employed  U)  Ui«  preparation  of  the  tvel- 


ijf  eiperiment  1   wualij  wni^  3  lb*.     B.I  o*. 


As  compared  with  that  of  a  comnun  brick. — The  brick  raeaaared  8 
inches  iti  length,  3]  iochoe  in  breadth,  and  2}  inches  in  thicJcneas,  and 
weighed  4  poands  15  ouneett. 

In  like  manner  it  was  here  found  that  a  brick  of  these  dimensions, 
made  under  the  rame  conditions,  and  fVom  material  similar  to  that 
IVora  which  the  teet  brick 
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■  preiAied,  wonM  weigh  1  Ibi.  lO.S  <«. 


7.1 


LlaNITR  ABH. 

Taken  from  the  outcrop  of  a  seam  of  lignite  occiirring  on  the  right 
aoDri^Rirer     '*"''  of  tteSouriB  River,  six  and  a  half  miles  east  of  La  Roche  Perc^, 
North-Wost  Territory.     Collected  by  Dr.  A.  R.  C.  Selwyn,  and  referred 
to  hy  him  in  his  accompanying  report. 

The  specimen  received  was  partly  in  the  form  of  friable  InmpB  and 
partly  in  that  of  powder ;  it  had  a  light  greyish  color,  and  contained 
intermingled  fragments  of  lignite;  the  latter  in  a  perfectly  unaltered 
condition. 

This  material,  when  perfectly  ft«ed  from  the  aaaociated  lignite,  was 
found  by  Mr.  F.  D.  Adama  to  have  the  following  composition ; — 

SiUca 18.«2 

Alnmiiia 1.7W> 

Feme  oxide 0MB 

Lime 24.701 

Magnesia 0.173 

Alkkliea  {vezy  Bmall  quantity) Dndet. 

Sulphuric  acid 

Water 20M2 

The  Bulpburic  acid  waa  determined,  the  results  however  have 
not  been  given,  inasmuch  as  they  appeared  somewhat  too  high — tbe 
amount  found  was  in  excess  of  that  required  to  enter  into  combination 
with  the  baeoe. 
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The  associated  lignite  was  also  examined  by  Mr.  F.  D.  Adams.    He  Lignite  ash 
found  it  to  contain  10.971  per  cent,  of  ash,  the  analysis  of  which  gave  souriB  River, 
him  the  following  results  : —  ^^^ 

Silica 15.358 

Alumina 18.388 

Ferric  oxide 7.542 

Lime 23.480 

MagneQ^ 19.170 

Alkalies Undet. 

Sulphuric  acid 13.437 

97.375 

This  material  would  therefore  appear  to  consist  of  the  less  soluble 
constituents  of  the  ash  of  lignite,  the  more  soluble  having  been  removed 
by  the  agency  of  water.  From  the  fact  of  the  associated  lignite  being 
in  an  unaltered  condition,  it  is  most  reasonable  to  suppose  that  this  has 
subsequentiy  become  mixed  with  the  other  material. 

NATURAL  WATERS. 

A  saline  water — From  MacMaster's  Mill,  Victoria  road,  Queensville,  jiin^^  ,^t^y 
Cape  Breton,  Nova  Scotia.    Ck>llected  by  Mr.  Hugh  Fletcher.  No^  Scotia. 

The  sample  received  was  perfectly  clear  and  colorless,  had  a  slightly 
alkaline  reaction,  and  was  found  by  Mr.  F.  D,  Adams  to  contain  about 
5.859  parts  of  dissolved  solid  matter  in  1000. 

The  qualitative  analysis  made  by  him  showed  it  to  contain  the  fol-  AnaiysiB  of: 
lowing  bases  and  acids : — 

BA8BS. 

Potassa A  trace. 

Soda A  very  large  quantity. 

Lime A  small  quantity. 

Magnesia A  y«ry  small  quantity. 

Ferrgus  oxide A  small  quantity. 

Acms. 

Sulphuric  acid A  rather  large  quantity. 

Phosphoric  acid A  trace. 

Carhonic  acid A  rather  small  quantity. 

Chlorine A  large  quantity. 

Neither  bromine  nor  iodine  were  detected. 

This  water  belongs — in  accordance  with  the  classification  of  mineral 
waters  adopted  by  Dr.  T.  S.  Hunt — apparently  to  the  third  class. 
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COAIS. 


BITUICINODS   OOAL. 


1. — Tho  following  are  the  reaatta  of  the  eicainin&lion  of  a  sample  of 

oB"l.  what  was  supposed  to  be  coal,  but  which  is  really  Uttlo  more  Uian 

n  coaly  shule.     It  oocui-s  on  the  Williatii  Dernier  estate,  bay  shore, 

Upper  Salmon  Eivcr.  Albert  County,  New  Brunswiuk.     The  seam 

(from  which  it  was  taken  is  stated  to  have  a  thickness  of  aboat 
threu  feet.  Examined  for  Ur.  E.  B.  Chandler. 
The  specimen  had  a  crumpled  shaly  Rtnicture,  and  showed 
traces  of  si  ic  ken  sides ;  in  partx  contained  a  very  appreciable 
amount  of  "mother  of  coal  ;"  color  black;  powder  brownieh- 
black ;  luHtre  varied  from  dull  to  brilliant. 
An»i)iM  of  Analyses  by  slow  and  faot  coking  gave  the  following  results ; — 

Fup]KP»d  ftMi 

ii-im  Naw  Slow  coking,  r«st  coklnff. 

.. Hjgtoncopk  water 0.83  0.B3 

U^^_  VoUtile  corabiutibli!  nutter 20.34  34.20 

^^H  FUedcarboa 30.00  26.74 

^^Bs  Aah ta.23  48,23 

Ratio  of  volatile  comboBtible  matter 

toflied  farhoH 1    :   1.50  1    :   1.10 

Notwithstanding  the  very  large  proportion  of  inorganic  matter, 
it  yields,  by  fast  coking,  u  modei-ately  firm,  coherent,  blackish- 
grey,  dull  coke.  The  gases  evolved  during  coking  burnt  with  a 
yellow,  luminous,  somewhat  smoky  flame.  Slow  coking  gave  a 
pulverulent  coke.    Color  of  the  ash,  light  brownish-red. 

LIGNITE  OR  BEOWN  COAL. 

N0RTH-WB8T  TIRRITORT. 

2. — From  the  Sonris  River,  seven  miles  east  of  LaRoche  Perc^.    Taken 

^wn^cMi.  from  a  boring  at  a  depth  of  two  hundred  and  seventy  eight  and  a 

f^^  j(j^  half  feet  from  the  surface.    The  seam  was  estimated  to  have  a 

SoariiRiTHT.  thickness  of  about  six  f©6t.    Age,  Tertiary.   Collected  by  Dr.  A.  E. 

C.  Selwyn. 

Color  black,  with  a  just  perceptible  brownish  tinge ;  does  not 
soil  the  fingers;  lustre  shining  resinous;  powder  black,  with  a 
brownish  tinge — the  same  communicated  a  deep  brownish-red 
color  to  a  boiling  solution  of  caustic  potash. 
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Analyses  by  slow  and  fast  coking  gave  the  following  results : —  Lignite  or 

Brown  ooaly 
Slow  coking.    Fast  coking.         *^°*- 

Hygroscopic  water 1 7.78  17.78  Analyse!  of, 

Volatile  comburtible  matter 29.51  32.70  SoSfia  River. 

Fixed  carbon 44.36  41.17 

A8h 8.35  8.H 

100.  100. 

Ratio  of  Tolatile  combustible  matter 

to  fixed  carbon I  :  1.50        1  :  1.26 

Both  slow  and  fast  coking  gave  a  pulverulent  coke.  Color  of 
the  ash  dark  brown ;  it  agglutinated  slightly  at  a  bright-red  heat, 
and  a  portion  placed  on  moistened  turmeric  paper  manifested  a 
slight  alkaline  reaction. 

3. — Prom  the  Souris  River,  one  mile  west  of  LaBoche  Peixj^e,  at  the  _. 

junction  of  Short  Creek  and  Souris  River.    Seam  four  feet  thick.  Sooris  River. 
Age,  Tertiary.     Collected  by  Dr.  A.  R  C.  Selwyn. 

A  brownish-black,  compact  lignite;  ligneous  texture  very  de- 
cided ;  lustre  for  the  greater  part  dull,  in  more  altered  parts  sub- 
resinous  to  resinous  \  fracture  on  the  whole  uneven,  occasionally, 
however,  verging  on  the  sub-conchoidal ;  tough ;  does  not  soil  the 
fingers ;  on  exposure  to  the  air  becomes  more  or  less  fissui'ed  ; 
powder  black,  with  a  brownish  tinge — it  imparted  a  deep  brownish- 
red  color  to  a  boiling  solution  of  caustic  potash. 

Analyses  by  slow  and  fast  coking  gave  as  follows : —  ^^ 

Blow  coking.  Fast  coking. 

Hjgioflcopic  water 21.84'  21.84 

Volatile  combustible  matter. 32.15  35.12 

Fixedcarbon 41.61  38.64 

Aah 4.40  4.40 

100.  100. 

Ratio  of  Tolatile  combustible  matter 

to  fixed  carbon 1  :  1.29        1  :  1.10 

Both  slow  and  fast  coking  gave  a  pulverulent  coke.  The  ash 
had  a  brownish-yellow  color,  agglutinated  slightly  at  a  bnght-red 
heat,  and  when  placed  on  moistened  turmeric  paper  manifested  a 
strong  alkaline  reaction. 

4. — From  the  Smoky  River,  five  miles  below  the  mouth  of  Little  Smoky 

River.    Seam  two  and  a  half  inches  thick.    Collected  by  Dr.  6.  M.  Smoky  River. 
Dawson. 
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Slinicturo  lamellur;  mado  up  of  alternating  tayere  of  a  dull  aud 
bright  lignit^^  uikI  mineral  cbarcoal,  of  which  latter  it  contained  a 
good  (leal ;  Emnll  fragments  of  a  pale  yoUowish,  sub-tranuparent 
reeiii  also  ctccur,  diffusixl  through  certain  portions  of  it«  eubetance; 
ctiUtT  blttuk ;  powder  black,  with  a  bi-owiiieh  tinge — the  same  com- 
inuniiiatni  a  deep  bi-owiiiBh-red  colortoaboiliiig  solntion  of  caustic 
potash. 

Anulyoes  by  slow  and  faat  coking  gave  : — 


Smok;  River.  &\ow  coking.  Fast  coking, 

IIjFgruBi'upio  water n,G2  1 1,53 

ViiUtilc  oinibUHtibie  matlor 31.3n  31.83 

Fixed  owbon SU.ul  tVA7 


Bstlo  of  ToUtile  roliibiii 
to  fixml  L-arboii . . 
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By  fimt  coking  it  yields  n  slightly  coherent,  by  slow  coking  a 
pulvonilent  coke.  The  iwh  h»l  u  pule  reddiHh-brown  color,  aggh 
tinatod  slightly  at  a  bright-red  boat,  and  manifested  a  struDg 
alkaline  reaction  when  placed  on  moistened  turmeric  paper. 

5. — From  Ihe  Alhabatica  River,  about  fifty-five  milfs  above  the  r.ite  of 
FfOTii^^  old  Fort  Asaincboinc.     Upper  seam;  eeam  fen  feet  thick.    Ckil- 

BivOT.  lected  by  Dr.  G.  M.  Dawson. 

Structure  lamellar;  contained  an  occasional  interposed  layer  of 
mineral  charcoal ;  some  of  the  layers  of  lignite  were  reticulated 
throughout  with  delicat«  laminat  of  gypsum;  fracture  uneven; 
on  exposure  to  the  air  splits  along  the  line  of  bedding;  color 
black;  lustre  of  some  of  the  layers  eub-resinons,  that  of  others 
shining  resinous;  the  powder,  which  was  black  with  a  brownish 
tinge,  communicated  a  deep  brownish-red  color  to  a  boiling  sdu- 
tioit  of  caustic  potash. 

Analyses  by  slow  and  fast  coking  gave  »e  follows : — 

*°^"'  "''■  Slow  coking.  Fart  coking. 

Hygroscopic   water 11,*7  11.47 

Volatita  combastible  matter 28.96  33.09 

Fixed  carbon 50.92  47.79 


Ratio  of  volatile  combiutlb1«  nutter 
to  fixed  carbon , 
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Both  slow  and  fast  coking  gaTe  a  pulvenilent  coke.    Ck>1or  of  LisBiteor 
the  ash  light  blaish-grej,  it  agglutinated  but  very  slightly  at  a  eSt. 
bright-red  heat,  and  manifested  but  a  ^nl  alkaline  reaction  when 
placed  on  moistened  turmeric  paper. 

6. — From  the  Athabasca  RiTer,  about  fifty-five  miles  above  the  site  of  ftooi 
old  Fort  Assineboine.    Lower  seam  ]  seam  three  feet  thick.    Col-  riw 
lected  by  Br.  G.  M.  Dawson. 

Structure  lamellar ;  made  up  of  successive  layers  of  a  bright 
and  dull  lignite,  with  an  occasional  intervening  layer  of  mineral 
charcoal ;  fracture  uneven ;  color  black ;  on  exposure  to  the  air  it 
has  a  tendency  to  split  in  the  direction  of  the  bedding;  powder 
black,  with  a  brownish  tinge — it  communicated  a  deep  brownish- 
red  color  to  a  boiling  solution  of  caustic  potash. 

Analyses  by  slow  and  fast  coking  gave  the  following  results : — Anaijwsof* 

Slow  coking.  Fast  coking. 

HygT06copic  water , 10.58  10.5S 

Volatile  combustible  matter 29.29  33.79 

Fixed  carbon 53.69  50. 19 

Ash 6.44  6.44 

100.  100. 

Ratio  of  volatile  combustible  matter 

to  fixed  carbon 1  :  1.83         1  :  1 .53 

Both  slow  and  fast  coking  yield  a  pulverulent  coke.  The  ash  had 
a  light  grey  color ;  it  agglutinated  but  very  slightly  at  a  bright- 
red  heat ;  a  portion  placed  on  moistened  turmeric  paper  mani- 
fested a  slight  alkaline  reaction. 

7. — ^From  Crowfoot  Creek,  Bow  Biver.    Seam  six  feet  thick.    Collected  ^^01  Bow 
by  Professor  Macoun.  ^&S^" 

Structure  lamellar ;  reticulated  throughout  with  delicate  laminae 
of  gypsum ;  by  simple  exposure  to  the  air  does  not  fall  to  pieces  ; 
•  when  pressed  between  the  fingers  it  readily  parts  into  small  frag- 
ments, the  line  of  fracture  being  determined  apparently  by  the 
films  of  gypsum ;  fracture  uneven ;  color  black ;  lustre  bright ; 
powder  black,  with  a  brownish  tinge — the  same  communicated  a 
deep  brownish-red  color  to  a  boiling  solution  of  caustic  potash. 
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Analyses  by  slow  and  fast  c 


■king  gave  as  follows 
Slow  coking. 


Hygrow-opif  water J  1.35 

ViilHlile  cumbuatibtu  matter 31.98 

Filed  (arUm 50.85 


Fast  lokicg. 
1125 
35  59 
41.34 

5.»1 


b 


Botli  alow  and  fast  coking  gave  u  pulverulent  coke.  Color  of 
the  ash  palt-  brownUh-yellow,  it  iigglntinated  slightly  at  a  bright- 
red  heat,  and  manifested  a  iiiint  alkaline  reaction  when  placed  on 
moistened  turmeinc  paper. 

—From    Bow   Itiver,  Blackfoot  CrotMing.     Collected    by    Pi-ofessor 
Uucoun. 

Structure  lamellar;  ronlained  an  occAsional  layer  of  mineral 
chui-COKl  i  color  black  ;  lustre  of  freshly  fractured  surf^e,  bright ; 
on  exposure  to  the  air  shows  a  slight  tendency  to  split  along  the 
line  of  bedding,  some  of  the  layers  of  lignite  wei-o  reticulated 
throughout  with  Jilms  of  gypBum,  such,  on  pressure,  crumbled 
somewhut  i-oadily  inio  smuU  fragments;  color  of  powder  black, 
witli  a  brownish  tinge — it  coniniunicatod  a  doep  brownisb-rod 
color  to  a  boiling  solution  of  caustic  potash. 

Analysea  by  elow  and  fast  coking  gave  the  following  reaulbi : — 


Hf  Srowopic  wmter 

T<ria(lle  combuBllble  1 
Fixed  carboD 


Blow  coking.  Fast  coking. 

I0.T2  10.72 

29.16  31.63 

46.09  42.73 

13.93  13.93 


100. 


100. 


Both  slow  and  fast  coking  gave  a  pulverulent  coke.  The  ash 
had  a  reddish-white  color,  agglutinated  but  very  slightly  at  a 
brightri-ed  heat,  and  manifested  no  reaction  when  placed  on  moist- 
ened turmeric  paper. 
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PROVINCE   OF   BRITISH   COLUMBIA. 

9. — From  the  Pine  River,  five  miles  above  the  lower  Forks.     Taken  ugiuu  or 
from  the  two-feet  seam.    Age,  Cretaceous.    Collected  by  Dr.  A.  R-SST"*'^* 
C.  Selwjn,  and  refeiTcd  to  by  him  in   his  report.     (Repoii   ofpy^^j 
Progress  ISTMe,  p.  53.)  ^»^  Hirer. 

Structure  lamellar,  though  not  always  very  distinct;  does  not 
soil  the  fingers ;  hard  and  firm ;  lustre  of  fracture  parallel  to  the 
bedding  dull,  that  of  the  fi*acture  across  the  bedding  shining 
resinous,  occasionally  brilliant;  fi*acture  uneven;  contains  a 
brownish-yellow  sub-transparent  resin,  chiefly  in  small  particles, 
diffused  through  its  substance ;  resists  exposure  to  the  air ;  color 
black ;  powder  very  dark-bi'own,  inclining  to  blackish-brown — it 
communicated  only  a  just  perceptible  bi-ownish-yollow  tinge  to  a 
boiling  solution  of  caustic  potash.  In  appearance  very  closely 
resembled  coal  of  the  Carboniferous  system.  This  may  be  regaixied 
as  a  valuable  fuel  for  many  purposes.  Ah  already  stated,  it  does 
not — judging  from  the  sample  received — disintegrate  on  exposure 
to  the  air,  and  is  sufficiently  hard  and  firm  to  render  it  easy  of 
transportation. 

Analyses  by  slow  and  fast  coking  gave : —  Analyses  of. 

Slow  coking.  Fast  coking. 

Hyg^BCopic  water 2.45  2.45 

Volatile  combustible  matter 27.87  33.76 

Fixed  carbon 54.58  48.69 

Ash 15.10  15.10 

100.  100. 

Ratio  of  volatile  combustible  matter 

to  fixed  carbon 1  :  1.96         1   :  1 .44 

By  fast  coking  it  yields  a  firm,  compact  and  lustrous  coke,  the 
caking  being  doubtless  due  to  the  presence  of  the  resin  ;  slow 
coking  gave  a  pulverulent  coke.  Color  of  the  ash  white,  a  portion 
placed  on  moist  turmeric  paper  manifested  no  reaction,  it  did  not 
agglutinate  at  a  bright-red  heat,  and  was  very  difficultly  fusible 
before  the  blow-pipe. 

10. — From  the  Pine  River,  Coal  Brook,  two  and  a  half  miles  east  of  prom 

the  lower  Forks.     Seam  six  inches  thick.     Age,  Cretaceous.     Col- cJSJ Brook* 
lected  by  Dr.  G.  M.  Dawson. 

Structure  lamellar ;  lustre  sub-resinous  to  shining  resinous, 
occasionally  in  parts  brilliant ;  resists  exposure  to  the  air ;  hard 
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mtnl  firm,  tbua^h  pcrhsjK  Bomcwbat  Ihs  n  ttlB  A 

HpccimpD  ;  frwtore  invgnlu- ,  weatbercd  •Ifftea  ia  | 

wttb  ferric  h>-idnite,  dou  Dol  kiU  the  fingen;  mlirrMarJ  .  powdw 

browubb-biack — ili«  aame   cinunnnkMBd  a   Jtef    tuiwaiiifc  ml 

twior  to  a  boiling  wif  ntiim  tif  i»iuiio  pota»h.    Ifci*  mj  be  ro^c^cd 

Mslignitr  i)f  BUperinrqaBlity ,  in  itn  geoend  a 

rvMnbtod  cnal  of  the  Carimnife'roDs  sfftt^m. 

Anal/MA  br  «low  and  Gut  cofeing  gare  iLe  EdUemimg  r 


HrgnMoopic  vam ..,.,..  T.W  7AS 

VoliOU*  conlHuUUe  nrtlOT. SOJA  34JI 

PUadoubto U,1ft  )ttJ» 

Anb &M1  iMt 

lou.  i«a. 

BaUo  of  volatile  oombaaObU  nwtta 

to  ILud  iwlMii I  :  I.S]         1  :  tSZ 

Both  dlow  and  &st  roking  gave  a  palferaleD;  cfdie.  Cblor  of 
the  a^h  reddisliwhiie,  it  manifeel^d  do  reaction  wben  placed  on 
nioiflt  turmeric  [Mper,  agglutinated  but  rcrj-  slightly  at  a  br^l- 
rtwl  bual,  and  wai*  diffitultly  foeible  before  tbe  blow-pipe^ 

IBON  0BB8. 

.  PBOVINCB  OF   MOTA   6C0TIA, 

1. — MicaceouM  ii-oii  ore — From  Gairlocb  Mountain,  Kiddle  Biver,  Cape 
Inio  ant—  Hreton.    Collected  by  Mi".  Hugh  Fletcher,  who  informs  me  that  it 

occurs  at  or  near  the  contact  of  tbe  Carbon  iferoUB  conglomerate 
fj^^*^*"  und  pre-Cambrian  feluiteH  ;  that  it  faatt  been  worked  to  some  extent, 

BJw,"  otil*  '"''■  pro^'abiy  does  not  occur  in  large  quantity. 

*^'''  This  sample  was  coated  with  a  thin  layer  of  purplish-red  htpma- 

tite,  soiling  the  fingers.     It  proved  to  be  an  exceedingly  pore  ore. 

A  pai-tial  analysis  showed  it  to  contain  : — 

Ferric  III idi; 97.564 

Wat*r,  liygrOHCOpit 0.017 

Inxolabii'  rcKiduo 1 .225 

Metallic  iron 68-295 

HioMcmu       2. — Micaceous  iron  ore — Collected  by  Mr.  Hugh  Fletcher,  by  whom  I 
Krom    '  was  informed  that  it  occurs  as  an  irregulai'  deposit  at  the  contact 

0«n^tT.Ho*ft  of  the  Devonian  (?)  and  Lower  Carboniferous  formations,  near 

Stowai-t  Pond,  Guyiiborough  County. 
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This  specimen  contained  numerous  fragments  of  calcareous  and  iroD  brae— 
other  i*ock  matter,  notably  of  the  former,  the  powdered  mineral  oont.'^'**  ° ' 
effervescing  strongly  with  acid.     It  was  found  to  contain  : — 

Ferric  oxide 58.874 

Water,  hygroscopic 0.019 

Insoluble  residue 18.580 

Metallic  iron 41.212 

« 

PROVINCE   OP   QUEBEC 

3. — On  Mr.  James  Eichardson's  return  from  a  geological  reconnaisance  Hamatite 
of  the  Magdalen  Islands,  that  gentleman  handed  me  several  sp^ci.  ^™  ^^231- 
mens  of  rounded  nodules,  which,  as  he  informed  me,  occur  amongst  i«n  liianda. 
the  debris  of  the  fallen  cliff  immediately  under  Demoiselle  Hill,  on 
Amherst  Island.     Those  nodular  masses  are  of  veiy  irregular 
shape  and  size;  they  also,  judging  by  the  specimens  received, 
differ  greatly  in  composition — some  consisting  of  a  compact  hsema- 
tite,  whilst  others  were  composed  almost  entirely  of  manganite. 
The  results  of  the  examination  of  one  of  these  latter  will  be  found 
given  under  Manganese  Ores,  Analysis  No.  3.    Mi\  F,  D.  Adams 
has  made  a  partial  analysis  of  one  of  the  former,  determining  the 
mol'e  important  constituents,  and  found  it  to  contain : — 

Ferric  oxide 66.201 

Manganous  oxide 1.559 

Phosphoric  acid 0.090 

Sulphuric  acid 0.396 

Water,  hygroscopic 0.407 

Insoluble  residue 0.671 

MetalUc  iron 45.641 

Phosphorus 0.039 

Sulphur 0.158 

PROVINCE  OF  ONTARIO. 

4. — ^Magnetic  iron  ore^^From  the  east  half  of  the  sixth  lot  of  the  tenth  ^^ 
range  of  the  township  of  Pitzroy,  in  the  County  of  Carleton.    This  ^m  the 
and  the  following  specimen  were  received  from  Mr.  J.  A.  Gemmill.  leton,  Ontario. 

Massive,  structure  compact.  Color  greyish-black.  Strongly 
magnetic.  In  some  of  the  fragments  constituting  this  sample  the 
cleavage  was  very  perfect  This  specimen  was  in  parts  coated 
with  ferric  hydrate ;  it  also  contained  occasional  angular  cavities 
more  or  less  completely  filled  with  the  same  minei*al,  and  which 
would,  in  this  instance,  appear  to  have  resulted  fi'om  the  decom> 


Coanty  atOa- 
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fST  dRALMIOAinnttTtT  Of  flARASA. 

poi<ilion  ol'  iron  pyrilwi,  iintilt«r»*i|  fmgmeiita  of  the  latter  being 
cK'caaiotiulIy  loHnd  in  sonio  of  the  cnvitics.    It  (Hintained  : — 

Ferric  oxiilo , &T^T3 

Ferruu*  oiiiic ^f  ■,■. 31.16B 

TItaalnm  (iloxtde 6.J9*) 

W»t«t,  lifgi  MCiipIc 0,04« 

Ituwlnble  reHidui> 3.629 

HrUlllc  iron,  toUl  siDOunt  •■ e4.T4« 

MiiUm-tif  iiijd  ore — From  the  same  lot  and  rnngi'  of  the  towoahip 
111'  FilKiiiy  im  the  pi-eueding. 

The  specimen  consiMteii  of  ft-agments  of  a  fine-granular,  dark- 
grey  to  greyitjh -black  rock,  When  pulverised  it  was  separable 
into  a  magnetic  and  noti-titanifer<ni>>  potlion  and  a  non-maguetic 
titaniferouH  portion.  A  f^-agment  of  the  snnie  was  submitted  to  a 
proltmged  digentiim  with  conyuntrnted  hydrochloric  acid,  which 
ofTectml  the  removal  of  the  magnetic  oxide,  leaving  behind  a  more 
or  low*  (Viable  mas*,  loosely  held  together,  an  it  ujtpeared,  by  a 
delicate  network  of  silica,  and  consisting  for  the  greater  part  of  a 
greyiMb-gi-een  colored  minornl,  apparently  pyroxene,  eoine  ilmenit«, 
a  few  giaioB  of  colorless,  transparent  quartz,  and  hero  and  there  a 
few  apeeks  of  ii-on  pyrites.     A  partial  analysis  gave  ■■ — 

Ferric  oxide 19.841 

Ferrous  oxide ^ 11.512 

Titanium  dioxide pteieiit,  but  not  eBlimaled. 

Water,  liygroscopic 0.207 

Insoluble  residue 69.757 

Metallic  iron,  total  amount  of. 22.843 


(Void  Smok 
River,  Nort 
WeU  Tflnit 


NORTH-WEST   TERRITORY. 

6. — A  Specimen  of  claj-  ii-on-stone  from  the  Smoky  River,  seventeen 

miles  above  little  Smoky  River.     Collected  by  Dr.  G.  M.  Dawson. 

Structure,  very  compact;  color,  dark  brownish -grey,  inclining 

to  reddish-brown  on   weathered   surfaces ;  lustre,   dull,  earthy; 

tough ;  fracture,  conchoidal. 

A  partial  analysis  of  this  ore,  by  Mr.  F.  D.  Adams,  gave : — 

Ferroiw  OSiile 38.662 

Ferric  oiid« 1.414 

Water,  hygroscopic 0.840 

Insoluble  reuidne 15.948 

Metallic  iron,  total  amoant  of 3U.983 
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COPPER  ORES. 


ores— 


1 — Supposed  copper  ore — From  the  brook,  one  mile  and  a  half  north  copper 
of  Whyeocomagh  village,  Inverness  County,  Cape  Breton,  Nova  Analyses  of, 
Scotia.     Beceived  from  Mr.  Hugh  Fletcher.  From 

InTerness 

It  consisted  of  a  mixture,  almost  in  equal  proportions,  of  a  very  q^^^^*  ^®^* 
fine  granular,  almost  compact,  somewhat  bluish-black  magnetite, 
and  a  dark-green  fibrous  hornblende,  with  here  and  there  a  slight 
incrustation  of  green  carbonate  of  copper,  and  in  parts  a  little 
copper  pyrites.  Weight  of  sample,  five  and  three-quarter  pounds. 
It  was  found  to  contain  :        ^ 

Copper 0.206  per  cent. 

It  was,  by  request,  also  assayed  for  gold  and  silver.     (Gold  and 
Silver  Assays,  No.  3.) 

2. — From  the  third  lot  of  the  seventh  range  of  the  township  of  Ely^  j.        . 
County  of  Shefford,  Quebec.     This  specimen  was  received  from  S?"2^°^rh- 
and  examined  for  Mr.  J.  R.  Woodwaixl ;  it  was  not  asserted  to  be 
an  average  sample. 

It  consisted  of  chalcocite,  in  a  gangue  of  dolomite  and  quartz, 
and  contained : 

Copper 46.140  per  cent 

It  was  also  examined  for  silver,  and  the  results  will  be  found 
given  under  Gold  and  Silver  Assays,  No.  6. 

MANGANESE  ORES. 

1. — From  the  Mira  Hills,  on  the  Salmon  Eiver  road,  about  two  miles  m|___^ 

east  of  the  head  of  Loch  Lomond,  Cape  Breton  County,  Nova  o'**— Anaiywa 
Scotia.     This  and  the  following  specimen  were  received  from  the 
Hon.  E.  T.  Moseley,  Esq. 

The  specimen  consisted  of  pyrolusite  with  a  little  manganite.  pyroiurite  from 
It  was  examined  by  Mr.  F.  D.  Adams,  and  found— after  drying  at  NovJf^otb!."^ 
100°  C— to  contain  : 

Manganese  dioxide 81 .52  per  cent. 

2. — Another  specimen  from  the  same  locality  as  the  last,  and  consisting 

almost  exclusively  of  pyrolusite,  also  examined    by  Mr.   F.    D.  the  Mira  uuS» 
Adams,  was  found — ^after  drying  at  100°  C. — by  him,  to  contain  :      *^* 

Manganese  dioxide 88.98  per  cent 

Ferric  oxide 0.21      ** 


)cii  Isluids. 
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B  QEOLOaiOAL    BUBVBT   OF   CANADA. 

AsBuming  this  Biimple  to  huve  fairly  represeuted  the  average 
character  of  the  depoMit,  it  may  be  said  to  bo  an  ore  of  excellent 
qaality,  niid,  apart  fram  the  chief  use  for  which  manganese  ore  ia 
employed,  would — owing  to  il«  compai-ative  frealom  from  iron — 
be  espocially  well  adapted  for  employment  &»  a  decolorisiug  agent 
in  the  manufacture  uf  gloas. 

-Manganite— Fi-om  Amherst  Island,  Hagdalen  Islands.  Collected 
by  Ml-  James  Bichardeon.  This  specimen  has  already  been 
referred  to  under  Ii-on  Oi'es,  Analysis  No.  3.  It  coi)aisted  of  an 
irregular  nhaped  nodule,  which,  when  broken,  exhibited  a  finely 
crystalline  sti-ucture.  Mr.  F.  B.  Adams,  who  examined  this 
sample,  lound  it  to  contain  available 

Manganese  dioiide 45,61  per  cent. 

Water,  iiygfoacopic O.!0        " 

UOLD  AND  SILVER  A8SAY8. 
The   fotlmcing  ttssfiys  were  all  conducted  by  Mr.  Frank  D.  Ailams. 

PROVINCE   OP    NOVA    SCOTIA. 

-From  the  Meayher  Grant  sottIi;meiit,  on  the  Miisi|iiodoboit  River. 


This  specimen  was  foi-warded  for  examination  by  Mr.  W.  H. 
ProrinoB  of  Weeks,  of  Dartmouth,  N.S.     It  consisted  of  miepickel  in  a  gangue 

NovaSooti*.  of  quaitz.    Assay  showed  it  to  contain  : 

Gold Traces. 

Silver None. 

2. — From  Musqnodoboit. 

Examined  for  Mr.  W.  H.  Weeks,  of  Dartmouth,  N.S.  A  fine 
crystalline  mispickel  associated  with  a  greyish-white,  vitreous, 
sub-tranalucent  quaitz.     It  was  found  to  contain  : 

■Sold 0,146  ounces  to  the  ton  of  2,000  lbs. 

Silver 0.277  "  "  "  " 

3. — From  the  bi-ook,  one  mile  and   a  half  north  of  Whycocomagh 
village,  Inverneas  County,  Cape  Breton. 

This  specimen  will  be  found  described  under  Copper  Ores,  No,  1. 
Assays  showed  it  to  contain  : 

H«itlier  gold  Dor  aWhr. 
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PROVINCE  OF  NEW  BRUNSWICK. 

4. — From  Charley  Lake  road,  parish  of  Canterbury.  Gold  and  Siirer 

SoottyBf  OOuVt 

Collected  by  Mr.  Wallace  Broad.     A  vitreous  quartz,  stained  ^J^i°<^  o^ 
with  ferric  hydrate.  Brunawiok. 

It  contained  neither  gold  nor  silver. 

PROVINCE   OP   QUEBEC. 

6. — From  the  third  lot  of  the  seventh  range  of  Ely.  Provinc*  of 

Quebec. 

This  specimen  has  been  described  under  Copper  Ores,  No.  2. 

It  was  found  to  contain  : 

Gold Traces. 

Silver 1 .094  ounces  to  the  ton  of  2,000  lbs. 

PROVINCE   OP   ONTARIO. 

6. — From  the  south-west  quarter  of  the  fourteenth  lot  of  the  eighth  provinoe  of 
range  of  the  township  of  Fitzroy,  in  the  County  of  Carleton.  ^°'*"®' 
Received  from  Mr.  J.  A.  Gemmill. 

The  specimen  consisted  of  galena  associated  with  calcite.  The 
galena  entirely  freed  from  the  gangue,  gave  on  assay : 

Silver 2.129  ounces  to  the  ton  of  2,000  lbs. 

1. — From  the  Spanish  River,  about  fifty  miles  up. 

Sent  for  examination  by  Mr.  E.  Wright,  of  Hull,  P.Q. 

The  specimen  consisted  of  a  highly  weathered  schist,  containing 
a  little  copper  pyrites,  and  in  parts  stained  with  green  carbonate 
of  copper.     It  was  found  on  assay  to  contain  : 

Silver  (with  traces  of  gold)  0.087  ounces  to  the  ton  of  2,000  lbs. 

8. — From  the  same  locality  as  the  preceding,  and  received  at  the  same 
time. 

A  schist,  impregnated  with  copper  pyrites,  and  with  here  and 
there  a  slight  incrustation  of  green  carbonate  of  copper.  Assay 
showed  it  to  contain : 

Silver  (with  decided  traces  of  gold)  0.219  ounces  to  ton  of  2,000  lbs. 
9. — From  Marmora  ? 

The  specimen  consisted  of  mispickel  associated  with  quartz.  It 
was  found  to  contain  : 

Qold 4.739  ounces  to  the  ton  of  2,000  lbs. 

Silver 0.262  *«  «  "  « 


20  b 

OoMvidBilTw  10. — Fram  the  ninth  lot  of  the  elcveoth  range  of  the  township  of  Dal- 
hoQsie.  Forwaiilod  for  uxami  nation  by  Mr.  J,  W.  Morris.  It 
conxintod  of  iron  pyHtvs  (and  which  constituted  67.1  per  uoiit.  hy 
weight  of  this  apocimon)  in  a  gangue  of  white,  somewhat  finely 
uryMtallintvgraiiular  dolomite,  in  paria  much  etairied  with  hydrated 
peroxide  of  iixin.  _ 

II  ooutaiDeil  uoitber  gi>l(i  nur  tiilvsi.  H 


FBOVINOB   or    BBiTFSH  COLITMBtA. 

— From  the  "Starling  Mine,"  Kokesaila  River,  Cowiehen  district, 
about  thirty-tive  miles  by  trail  from  Victoria. 

A  line  crystalline  galena,  with  a  little  copper  pyrites,  in  a 
gangue  of  dolomitic  limestone  and  quartz.  The  gangue  conMi- 
tutod  nearly,  if  not  qiTite,  half  the  bulk  of  the  sj>ecimen.  It  was 
foand  to  contain: 

Oi)l<l Distinct  (m.'('S. 

Silver a.8*4  ouaCTS  Ic  the  too  «f  2,000  lbs.  J 

12, — ^From  the  same  locality  as  the  last.  I 

A  fine  crystalline  galena  associated  with  a  little  copper  pyriM 

and  a  small  qiiaotity  of  dolomitio  limestone.     It  was  found  on  asuay 

to  contain: 

Onld DiBlioel.  trui-Ks. 

^ilv.;i   19.333  oiincuB  til  tlie  (on  of  2,oiiO  Ib8. 

13. — Fi-om  the  same  locality  as  No,  11. 

The  specimen  conMisted  of  a  fine  crystalline  galena,  a  little 
copper  pyrites,  and  a  Hmult  quantity  of  dolomitic  limestone. 
This  on  assay  gave : 

QoM Distinct  traccB. 

Silver 8,021  ounces  lo  tlie  ton  of  2,000  lbs. 


14. 


1  No,  11. 

I,  associated  with  u  little  copper  pyrites, 
I  gangue  of  dolomitic  limestone.     The  ganguo  constituted  rather 
more  than  half  the  bidk  of  the  specimen.     It  wa^  found  to  contain ; 


-From  the  same  locality  r 
A  fine  crystalline  gwlei 


0  Iba. 
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MISCELLANEOUS  EXAMINATIONS. 

A  s|)ociinoni  ot* pyrrhotite,  labelled,  "Nickel  ore, from  the  eleventh  MisceiianoouB 
i-ange  of  Sutton,  P.(J.,  was  examined  for  Mr.  Alvy  Draper,  and  «»'"'"«^'^'^»- 
toand  by  Mr.  F.  D.  Adams  to  contain  : 

In  addition  to  traces  of  copper,  a  little  nickel  and  tracea  ot  cobalt. 

Mineral  .specimen  from  the  ninth  range  of  the  township  of  Madoc, 
(*ounty  of  Hastings,  Ontario.  It  consisted  of  ii*ou  pyrites,  asso* 
ciated  with  hornblende  and  chlorite,  in  a  gangue  of  quartz. 
Examined  at  the  request  of  the  sender,  was  found  by  Mr.  P.  D.  • 

Adam.s  to  contain  : 

A  wry  trifling  amount  of  copper  and  a  trace  of  cobalt. 
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